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SUMMARY

The Pacific Northwest Laboratory (PNL) conducted slug tests in 10 wells

adjacent to single-shell tanks in the 200 Areas for Westinghouse Hanford

Company. Data from the tests were analyzed to determine best estimates for

equivalent hydraulic conductivities and corresponding transmissivities. All

of the wells tested were open to the uppermost part of the unconfined aqui-

fer,, bert well 299-E33-33 was open to the Hanford formation; wells 299-E24-19,

299-E25-40, 299-E25-41, 299-E27-13, 299-E27-14, and 299-E27-15 were open to

the undifferentiated Hanford/Ringold Formation; and wells 299-W10-15 and

299-W10-16 were open to the Ringold Formation. Data from well 299-E27-12

could not be analyzed.

The best estimate of equivalent hydraulic conductivity of the test

interval at well 299-E33-33 is 320 ft/d. The corresponding transmissivity of

the test interval at this well is 5400 ft2/d. The best estimates of equiva-

lent hydraulic conductivity of the test interval at wells 299-E24-19,

299-E25-40, 299-E25-41, 299-E27-13, 299-E27-14, and 299-E27-15 range from

24 to 390 ft/d. Corresponding transmissivities of the test interval at these

six wells range from 330 to 5600 ft2/d. The best estimate of equivalent

hydraulic conductivity of the test interval at wells 299-W10-15 and

CM 299-W10-16 is 33 ft/d. Corresponding transmissivities of the test interval

at these two wells range from 530 to 540 ft2/d. Estimates of equivalent

hydraulic conductivity and transmissivity could not be determined for well

299-E27-12. A summary of the best estimates for transmissivity and equiva-

lent hydraulic conductivity is presented in Table S.I.

Some of the assumptions required by the methods used to analyze the slug

test data were not fully met. The rapid water-level response observed in

most of the 200-East Area tests, where the aquifer is highly permeable, may

have introduced turbulent flow conditions. The analytical results determined

from these tests must, therefore, be used with some caution because the

assumption inherent in the analytical method requires laminar (Darcian) flow

conditions. Other assumptions violated that may have influenced the

iii
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TABLE S.I . Summary of Best Estimates of Transmissivity and Equivalent
Hydraulic Conductivity for Wells Near the Single-Shell
Tanks in the 200 Areas

Well Name Area Analysis Method

299-E24-19
299-E25-40
299-E25-41
299-E27-12
299-E27-13
299-E27-14
299-E27-15
299-E33-33
299-W10-15
299-W10-16

Equivalent

Transmisjivity,(a)
ft /d

Hydraulic
Conductivity,

ft/d

1700 110
1100 70
330 24

2500 180
2600 160
5600 390
5400 320
530 33
540 33

(a) Transmissivity was calculated by multiplying equivalent hydraulic
conductivity by the thickness of the test interval, which varied
slightly from well to well.

analytical results from all tests conducted include the assumptions that

require a fully developed well and an instantaneous initial water-level
C'r"^

change.
.^.-,^ .
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^-rz

iv

200-East
200-East
200-East
200-East
200-East
200-East
200-East
200-East
200-West
200-West

Bouwer and
Bouwer and
Bouwer and
Data Not A
Bouwer and
Bouwer and
Bouwer and
Bouwer and
Bouwer and
Bouwer and

Rice (1976)
Rice (1976)
Rice (1976)
ialyzable
Rice (1976)
Rice (1976)
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1.0 INTRODUCTION

Hydrologic tests were conducted in 10 of the 12 newly drilled wells near

single-shell tank farms in the 200 Areas between September and November 1989.

The wells were designed to monitor ground water beneath these tank farms as

required by the Resource Conservation and Recovery Act (RCRA). The Pacific

Northwest Laboratory(a) conducted the tests as part of a larger RCRA drilling

effort funded by Westinghouse Hanford Company. The tests are considered

"opportunistic" in that the wells were not designed specifically for aquifer

testing for the given aquifer conditions. However, the hydraulic property

estimates derived from the tests can be used, provided the assumptions

required in the analytical solution are not significantly violated.

The purpose of the hydrologic tests was to provide estimates of trans-

missivity and hydraulic conductivity of the uppermost part of the unconfined

aquifer. Estimates of transmissivity and hydraulic conductivity were deter-

mined from 9 of the 10 wells tested. ( The 10 wells tested are listed in

Table 1.1.) Estimates could not be determined from slug tests performed in

1 of the 10 wells, well 299-E27-12 in the 200-East Area. In addition, slug

do testing was not performed in wells 299-E33-31 and 299-E33-32, also in the

200-East Area. These 2 wells, with the 10 that were tested, compose the 12

newly drilled wells. The locations of the wells tested are shown in
c=)

Figures 1.1 through 1.4.

^,.

TABLE 1.1 . Wells in Which Slug Tests Were Conducted

200-East Area

299-E24-19
299-E25-40
299-E25-41
299-E27-12
299-E27-14
299-E27-15
299-E33-33

200-West Area

299-W10-15
299-W10-16

(a) The Pacific Northwest Laboratory is operated for the U.S. Department of
Energy by Battelle Memorial Institute under Contract DE-AC06-76RL0 1830.

^ 1.1
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Hydrologic testing was limited to slug tests because it eliminates the

need to purge large volumes of water, which must be contained for chemical

sample analyses prior to proper disposal.

This report discusses the field equipment used to conduct the tests and

the methods used to analyze the test data. The test results are then

evaluated and calculated estimates presented.

L
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."^ 2.0 FIELD EQUIPMENT USED

Slug tests were conducted by quickly raising or lowering a slugging rod

in the well to displace the water column and recording the water-level

response with a pressure transducer data-logger system. The procedure (AT-6)

that describes this technique is discussed in detail in PNL (1989). The

description of the field equipment is provided below.

SLUGGING ROD

Two sizes of slugging rods were used in conducting the slug tests, one

6 ft in length and one 8 ft in length. The diameter of the 6-ft rod was

0.19 ft (2-1/4 in.), and the diameter of the 8-ft rod was 0.24 ft

(2-7/8 in.). Dimensions of each rod are presented in Table 2.1, with the

theoretical maximum change in water level the rods will cause in a "

4-in.-inside-diameter well. Each slugging rod consisted of a carbon steel

pipe, which was partially filled with sand and sealed at both ends. A rebar

hook was welded to the top to allow attachment of a wire-line cable. A

Kaiser Engineers Hanford's (KEH) pump-setting rig was used to raise and lower

the slugging rod for each slug test.

.-."-.
FIELD INSTRUMENTATION

CY7
The water-level changes during the slug tests were measured and recorded

with a 10-psi pressure transducer data-logger system. The transducer was

lowered to the bottom of the well and connected with a cable to a data logger

at the surface. The data logger recorded the water-level changes at the

manufacturer's preset time intervals, which approximated a logarithmic scale.

TABLE 2.1 . Slugging Rods Dimensions, Volumes, and Theoretical Displacement

Theoretical Water-Level
Length, Diameter, Volu^e, Displacement in

Rod Size ft ft ft 4-in.-dia Well, ft

6-ft rod 6.00 0:19 0.17 1.90

8-ft rod 8.05 0.24 0.36 4.17

.
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The schedule of the preset time intervals for all the tests conducted are

shown in Table 2.2. The reference water level for each test was the equil-

ibrated water level measured in the well before the test. A sequential test

number displayed by the data logger to be in the range 0 to 9 was assigned to

each test to identify it from other tests conducted at the same well. The

test number was incremented by one to the next higher number before conduct-

ing the next test. The first test for each well does not necessarily begin

with 0. The test number for each test is shown in the data output in the

Appendixes.

LIMITATIONS OF EOUIPMENT

The existing well design and test equipment presented a number of limi-

tations to the performance of the slug tests and analysis of the data. These

limitations included

. a maximum possible water-level change of 4.17 ft with the 8-ft slug
and 1.90 ft with the 6-ft slug

. possible erroneous water-level measurements because of transducer
movement during introduction or removal of the slugging rod

-^'=^ . data acquisition limitations associated with the pressure
Pr,^ transducer data-logger systems ( e.g., determining the initial •

= water-level change and the time of test initiation accurately).
e+:
^

TABLE 2.2 . Schedule of the Time-Interval Sequence for Data Collection

Cycle Elapsed Time Time Interval

1 0-2 sec 0.2 sec

2 2-20 sec 1 sec

3 20-120 sec 5 sec

4 2-10 min 30 sec

5 10-100 min 2 min

C^

.

0
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3.0 METHODS OF ANALYSIS

The Bouwer and Rice (1976) and Cooper et al. (1967) methods were used to

analyze aquifer slug test data. An update to the Bouwer and Rice method was

published by Bouwer (1989). These methods are discussed below.

BOUWER AND RICE METHOD

The Bouwer and Rice method (Bouwer and Rice 1976) was designed to esti-

mate the hydraulic conductivity of an unconfined aquifer in the close vicin-

ity of the borehole. This method can be applied to slug tests conducted in

the screened or open portion of wells that partially or fully penetrate the

aquifer. This method can also be used to estimate hydraulic conductivity of

confined, semiconfined, or stratified aquifers (Bouwer 1989).

The following are important assumptions in applying the Bouwer and Rice

method:

• The aquifer is homogeneous and isotropic.

• Drawdown of the water table near the well is negligible.

• Head losses as water enters the well (well losses) are negligible.

• The well is fully developed.

• The initial change in water level is instantaneous.

• Flow in the capillary fringe is ignored.

One of the well geometry parameters used in the Bouwer and Rice calcu-

lations is the casing radius, rc. If the water-level fall or rise occurs

within the casing, the actual radius of the casing is used for this value.

If the water-level rise or fall occurs in the screened interval of the well,

the casing radius must be corrected for the thickness and porosity of the

filter pack. The water-level changes for all the tested wells discussed in

this report occurred within the screened interval. The equation to correct

for the radius, rc, as presented in Bouwer (1989) is

rc ° [rs2 + p(rf2 - rs2)]1/2 (1)

• 3.1
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where rs is the radius of the well screen in

ity of the filter pack, and rf is the radius

pack in feet.

The Bouwer and Rice analytical equation

conductivity, K, between the limits Yo, the

on a semilogarithmic plot of the water-level

feet, p is the estimated poros-

the well screen and filterof

used to calculate the hydraulic

intercept, at t e 0 and Yt at t

change (Yt) versus time (t) is

K
a

rc2
In

(Re/rw) 1 In Yo (2)2 Le t Yt

(where
rc = corrected radius of the screened interval, ft

Re = effective radius equivalent to the radial distance over which
the head loss is dissipated in the flow system, ft

rw = radial distance between the well center and the undisturbed
aquifer, ft

Le 8 length of the tested (screened) interval, ft.

•
The term R, expressed as ln(Re/rw),e w), is a function of the well and aquifer
geometry and is evaluated from results of an analog analysis performed by

Bouwer and Rice (1976). The form of the equation to calculate this term,

including the determination of dimensionless parameters used in this equa-
xlyl^ tion, is presented in Bouwer (1989).

During slug withdrawal tests, anomalies are sometimes observed in the

early portion of the rate of water-level recovery. These anomalies, referred

to as the "double straight line effect," are due to drainage of a filter pack

or developed zone around the well screen after the water level is lowered

(Bouwer 1989). The early data can be ignored and the second straight line,

which is more representative of the undisturbed aquifer, can be used for

calculating the hydraulic conductivity.

, r
3.2
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COOPER ET AL. METHOD

'-^ The Cooper et al. method (1967) was designed to estimate the transmis-

sivity of a confined aquifer in the close vicinity of a borehole. The method

involves fitting a semilogarithmic plot of change in head (H) divided by the

initial change in head (Ho) versus time to one of a set of type curves

established for an instantaneous water-level change in a well of finite

diameter. Additional type curves for the analysis of test data were gen-

erated by Papadopolus et al. (1973).

Important assumptions in applying the Cooper et al. method, in addition

to those assumptions stated previously for the Bouwer and Rice method, are

1) the well is screened (or open) throughout the full thickness of the

aquifer, and 2) confined aquifer conditions exist.

The Cooper et al. method may be used to analyze tests conducted in wells

that partially penetrate an aquifer, provided that flow is essentially two-

dimensional (i.e., essentially no vertical flow) within the stressed zone of

the aquifer during the test. The determined value of transmissivity from

^ tests conducted in wells that partially penetrate the aquifer represents the

stressed (saturated screen) interval (Cooper et al. 1967). This method may

also be applied to tests exhibiting unconfined aquifer conditions provided

that the saturated thickness is uniform (Walter and Thompson 1982).

^
er•. •

MAJOR LIMITATIONS

One limitation to analyzing the test data is that turbulence may have

been present during the earliest portion of the•test. Data from most of the

200-East Area slug tests indicate that the water-level response as a result

of injecting or withdrawing the slugging rod was extremely rapid. The length

of time for the water level to return to its pretest level was on the order

of 10 sec or less. This rapid response may introduce turbulent flow inside

the well, particularly during the early part of the test. Turbulence may

cause errors in data collection by the pressure-measuring instrument.

Methods commonly used to analyze slug test data assume Darcian (laminar)

flow.

0• 3.3
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Turbulence within a pipe occurs at a Reynolds number of 2000 or greater

(Roberson and Crowe 1985). The equation that relates Reynolds number to

velocity is

Re =VD/µ (3)

where Re - Reynolds number

V = velocity, ft/sec

D = pipe diameter, ft

µ= kinematic viscosity of water, ft2/sec.

To determine when turbulent flow conditions exist, estimates for the

parameters were used to solve for Equation (3). The value reported for

kinematic viscosity of water at 506F is 1.41E-5 ft2/sec (Roberson and Crowe

1985). The inside well-screen diameter for all wells tested is 4 in. Sub-

stituting these values into Equation (3) and rearranging yields a velocity

of 8.46E-2 ft/sec.

Velocity of flow exceeded 8.46E-2 ft/sec during the earliest part of all

the tests (e.g., 0 to 2 sec). This velocity indicates that turbulent flow

conditions may have existed during the earliest part of the tests before

C=3 giving way to laminar flow conditions during the latter part of the tests.

This change may be particularly true for most of those tests conducted in the

200-East Area, where the stress-induced water level responded rapidly because

of high permeability in aquifer conditions. The analytical results deter-

mined from tests conducted under these conditions must, therefore, be used

with some caution.

The entrance velocity must also be calculated to determine the presence

of head losses associated with turbulent flow through the screen during the

early part of the test. Head losses generally occur if the entrance velocity

through the screen exceeds 0.1 ft/sec. The entrance velocity can be deter-

mined by dividing the total open area of the test interval into the volume of

water entering the well per unit time.

11
3.4



WHC-SD-EN-TI-147, Rev. 0

The data from slug withdrawal test #2 at well 299-E33-33 was used to

calculate the entrance velocity. The open area of 28.5 in.2/ft (the open

area of the inner and outer screen according to Johnson Filtration Systems,

Inc.) multiplied by the length of the test interval ("saturated" screen

interval) of 17.0 ft equals a total open area of 3.36 1t2. The volume of

water that entered the well between 0.0133 min (0.8 sec) and 0.0333 min

(2 sec) after the data logger was initiated, during which the water level

rose 0.78 ft, was calculated to be 0.068 ft3. This volume divided by the

increment of time associated with the change in water level equals the flow

rate, or 0.057 ft3/sec. This value divided by the total open area of

3.36 ft2 equals 0.017 ft/sec, the entrance velocity of water through the

screen during the early part of the test. This value of entrance velocity

does not exceed the value of 0.1 ft/sec. Therefore, head losses associated

with flow through the screen immediately following the imposed stress were

negligible. Head losses were, therefore, negligible in the other wells in

which tests were conducted because the water-level response during test #2 in

well 299-E33-33 equilibrated more quickly than did the water-level responses

observed during the tests conducted in the other wells.

^$ Another limitation in analyzing the test data is erroneous water-level^_,... _
changes observed at the beginning of some of the tests. Water-level fluctua-

tions were observed at the beginning of some of the tests in which some of

the recorded values exceeded the theoretical water-level displacement

expected, calculated using the dimensions of the slugging rods. This exces-

sive displacement indicates that these fluctuations may be a result of erro-

neous water-level measurements caused by a fluid column of air and water

crreated when the slugging rod was removed from the water. Also, these fluc-

tuations may possibly be caused by induced ine'rtial effects.

Another important limitation in analyzing the test data is that all the

wells were not developed before conducting the slug tests. Because the wells

were not developed, the calculated values of transmissivity and hydraulic

conductivity may be biased. In an undeveloped well, aquifer materials adja-

cent to the borehole may be disturbed as a result of the drilling technique

^
3.5
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used. The hard-tool drilling technique may introduce fines into.the aquifer

adjacent to the borehole thereby causing a zone of reduced or "altered"

formation hydraulic conductivity.

For slug injection tests, the equilibrium water level was below the top

of the screen. A sudden rise in the water level will induce flow not only

into the aquifer, but also through the vadose zone above the water table.

Flow through the vadose zone increases the rate of water-level decline and,

hence, leads to an overestimation of transmissivity and hydraulic conduc-

tivity for the slug injection tests (Bouwer 1989). Therefore, for this well

configuration, slug injection tests are less reliable than slug withdrawal

tests for estimating these hydraulic parameters.

An inherent limitation of slug testing is the small area of investiga-

tion of the aquifer due to a small stress applied to the aquifer system.

Application of slug testing is restricted to aquifers of low to moderate
♦

transmissivity.

3.6
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• 4.0 HYDROLOGIC TEST AND PARAMETER EVALUATION
,
•

The data collected for each slug test were analyzed to determine the

hydrologic parameters ( transmissivity and hydraulic conductivity). This

section presents a summary of the types of tests conducted for each well,

method of analysis, and the calculated values of transmissivity and hydraulic

conductivity.' Field records, data-logger output, graphs of the data, and as-

built diagrams for the 'completed well are provided in Appendixes A through J.

The details of the tests for each well are discussed below.

GENERAL WELL CONSTRUCTION

All tested wells were completed with 10-slot Channel Pack'(a) screens

(4-in. inside diameter) surrounded by a 2-in.-thick 16-30 or 20-40 filter

pack. The open area of the Channel Pack screens was 28.5 in.2/ft. The

screened interval extended from approximately 5 ft above to approximately

15 ft below the top of the aquifer. The porosity of the filter pack is

estimated to be 30%. As-built diagrams for each of the wells are presented

in the Appendixes.

,...^

=f GENERAL TEST PERFORMANCE

C= Slug tests were conducted in eight wells in the 200-East Area and

^ two wells•in the 200-West Area. All slug tests were performed after the
^z
Ln wells were completed, but before they were developed. Multiple slug tests

were conducted in most of the wells to increase the likelihood of obtaining a

quality data set. It was crucial to coordinate the start of data collection

with the initial'change in head because the water level was expected to

recover exceptionally quickly. The slug withdrawal tests generally provided

better quality data to analyze than did the slug injection tests. The water

levels were checked for stability between each test.

(a) Channel Pack is a registered trademark of Johnson Filtration Systems,
Inc., St. Paul, Minnesota.

0 - 4.1
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GENERAL DATA ANALYSIS

Values of transmissivity and hydraulic conductivity were determined from

most of the slug withdrawal test data and a few of the slug injection test

data using the Bouwer and Rice analytical method. The Cooper et al. method

can be used in some cases, but provides less reliable results because either

1) the portion of the data "representative" of the aquifer materials is non-

unique and can be analyzed using several type curves, or 2) the observed

value of Ho, which is important for the analysis, could not be determined

accurately. In several tests conducted in highly permeable zones, the

observed value of Ho was not known because the data logger was activated

slightly later than initiation of the slugging rod (i.e., to is not known).

For other tests where to is known, the observed value of Ho was not known and

could not be determined accurately because of water-level oscillations exhib-

ited at the beginning of the tests.

The observed initial water-level change, Yo, used in the Bouwer and Rice

equation for analyzing the data is less important than Ho for the Cooper

et al. method. The importance in using the Bouwer and Rice method lies in

in fitting a linear straight line through the data most "representative" of the

aquifer formation adjacent to the borehole and taking the y-intercept as Yo.

Small errors in this value have no significant affect in calculating hydrau-

-^ lic conductivity because Yo enters Equation (2) as a logarithmic value.

However, for the Cooper et al. method, the shape of the data curve, and

therefore the result, is heavily dependent on the value of Ho. The Bouwer

and Rice method was, therefore, more appropriate for analyzing the test data

than the Cooper et al. method;

The theoretical initial water-level change for most of the 200-East Area

tests was much larger than the observed value. For these tests, the water

level began responding to the imposed stress before the slugging rod was

fully withdrawn from or injected into the water column. In applying the

-Bouwer and Rice method where to is known, or where it was evident that the

filter-pack material influenced the early part of the test, the linear best-

fit straight line of the data was projected to the intercept to determine Yo.

A correction was, therefore, applied to the elapsed times, te, recorded by

4.2 ^ -
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• the data logger to account for"the difference between the initiation of the

data logger and the determined time, to. In those tests where to was not

known, to was assumed to be the time when the observed initial water-level

change occurred just before the water level returned.exponentially to its

pretest level. For these tests, the projected values of Yo were approxi-

mately the same as the observed values.

The equivalent hydraulic conductivity is an average value for hydraulic

conductivity over the entire effective test interval (i.e., "saturated"

screen interval). Individual stratigraphic zones within the test interval

may possess higher or lower hydraulic conductivities than that calculated for

the effective test interval.

WELL 299-E24-19

This well is located on the southwestern edge of the A Tank Farms in the

200-East Area (see Figure 1.1). Refer to Appendix A for the as-built dia-

gram,

=

field records, data-logger output, and graphs of the data.

C-0
Stratiaraph

The screened interval is presumed to lie within the undifferentiated

sediments of the Hanford/Ringold Formation. The lithology of this interval

is a sandy gravel, sand, and muddy sandy gravel. The full saturated thick-

CY7 ness of the sediments above the basalt at this location is inferred to be
CY13

95 ft, based on available geologic information in Jensen et al. (1989). The

bottom of the aquifer is presumed to be the top of the Elephant Mountain

Basalt.

Test Performance and Data Analysis

Two slug injection and two slug withdrawal tests were performed on

October 2, 1989. The depth of the screened interval was reported to be

approximately 280 to 301 ft below 1'and surface. Before conducting the tests,

the depth to the "static" water level was determined to be approximately

285 ft below land surface. Therefore, the tests were conducted within the

screened interval.

4.3
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During the slug injection tests (#0 and #8), there was difficulty with •

the slugging rod "hanging up" in the well, resulting in a water-level change

that was not instantaneous. This change caused the water levels to respond

before the slugging rod was fully submerged. Data collected from the slug

injection tests were not usable for analysis.

For both of the withdrawal tests (tests #1 and #9), withdrawal of the

slugging rod yielded an observed initial water-level change of approximately

1.6 ft. The water level fully returned to its pretest level within 17 sec

for test #1 and 13 sec for test #9.

The observed"initial water-level change for each test was much less than

the theoretical value of 4.17 ft, calculated using the dimensions of the 8-ft

slugging rod. This difference indicates that formation water was entering

the well during withdrawal of the slugging rod. Although this condition

violates the assumption requiring an instantaneous water-level change, it

does not necessarily invalidate the results. However, the analytical results

may be less reliable because of the error in determining the parameters

(i.e., Yo, Yt, t, Ho) used in the analytical equations.

^ The data indicate that initiation of the data logger occurred slightly
later than withdrawal of the slugging rod because the equilibrium (reference)

tl YN

water level was "missed." The actual initial water-level change may be
^

slightly higher. However, this difference does not significantly influence

the analytical results using the Bouwer and Rice equation. The value of to

is, therefore, assumed to be elapsed time, te s 0.

The slug withdrawal data could not be analyzed with the Cooper et al.

method because the values for Ho for the tests could not be determined accu-

rately. However, the slug withdrawal data for tests #1 and #9 were analyzed

with the Bouwer and Rice method. Semilogarithmic plots of the water-level

change versus elapsed time are shown in Appendix A. The data on the graph

were approximated with a linear best-fit straight line. The data for t

< 9 sec (0.15 min) was used to approximate the straight line for test #1, and

t < 3 sec ( 0.05 min) was used to approximate the straight line for test #9.

The approximated best-fit lines were projected to the Yt intercept at time

to - 0. These projected values were used for Yo in the Bouwer and Rice

4.4
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equation. The projected values of Y. were determined to be 1.63 ft for

,• test #1 and 1.58 ft for test #9, close to the observed values of 1.61 and

1.60 ft, respectively.

A summary of the parameters substituted into the Bouwer and Rice equa-

tion is presented in Appendix A.

Summary of Test Results

Values of transmissivity and equivalent hydraulic conductivity from the

analytical method applied for each of the slug tests are summarized in

Table 4.1. The hydraulic properties are determined solely for the entire

test interval. The best estimates of these hydraulic properties are

determined to be most representative of the test interval.

Analyses of the slug withdrawal data for tests #1 and #9 using the

Bouwer and Rice method yielded hydraulic conductivity values of approximately

120 and 100 ft/d, respectively. The best estimate of the equivalent hydrau-

lic conductivity, an average of these values, was determined to be 110 ft/d.

The values of hydraulic conductivity multiplied by the thickness of the test

interval of 15.6.ft yielded values of transmissiv,ity of approximately

^ TABLE 4.1 . Summary of Hydraulic Property Values Determined for Tests
Performed in Well 299-E24-19

Fri Equivalent
Hydraulic

CX^ Transmiss^vity,(a) Conductivity,
Test Method Analysis Method it /d ft/d

Slug Withdrawal Bouwer and Rice (1976) 1800 120
(Test #1)

Slug Withdrawal Bouwer and Rice (1976) 1600 100
(Test #9)

Slug Injection Data Not Analyzable - -
(Tests #0 and #8)

Best Estimate 1700 110

(a) Transmissivity was calculated by multiplying equivalent hydraulic
conductivity by the thickness of the test interval (i.e., 15.6 ft).

1 4.5 ^•
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1800 and 1600 ft2/d, respectively, for the upper part of the aquifer. The

best estimate of transmissivity, an average of these values, was determined

to be 1700 ft2/d.

WELL 299-E25-40

This well is located on the east side of the A Tank Farm in the 200-East

Area (see Figure 1.1). Refer to Appendix B for the as-built diagram, field

records, data-logger output, and graphs of the data.

Stratiaranhv

The screened interval is presumed to lie within undifferentiated sedi-

ments of the Hanford/Ringold Formation. The lithology of this interval is a

sandy gravel and slightly gravelly sand. The full saturated thickness of the

sediments above the basalt at this location is inferred to be 95 ft, based on

available geologic information in Jensen et al. (1989). The bottom of the

aquifer is presumed to be the top of the Elephant Mountain Basalt.

Test Performance and Data Analysis

Two slug injection and two slug withdrawal tests were conducted on
CT)11 September 29, 1989. The depth of the screened interval was reported to be

approximately 252 to 273 ft below land surface. Before conducting the tests,

the depth to the "static" water level was determined to be approximately

®° 257 ft below land surface. Therefore, the tests were conducted within the
tr"
c""' screened interval.

Data from the slug injection test s ( tests #0 and #2) are not usable for

analysis because the slugging rod was not lowered into the water quickly

enough. The assumption that requires an instantaneous water-level change at

the beginning of the test was grossly violated.

For both of the two withdrawal tests (tests 91 and #3), withdrawal of

the slugging rod produced similar results. Test #1 produced an observed

initial water-level change of 1.31 ft. The water level for this test fully

recovered to its pretest level within 35 sec. Withdrawal of the slugging

, 0
4.6 '
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° rod for test #3 produced an observed initial water-level change of 1.18 ft.

The water level for this test fully recovered to its pretest level within

35 sec.

The observed initial water-level change for each test was much less than

the theoretical water-level displacement of 4.17 ft expected, calculated

using the dimensions of the 8-ft slugging rod. This difference indicates

that formation water was entering the well during withdrawal of the slugging

rod. Although this condition violates the assumption requiring an instan-

-taneous water-level change, it does not necessarily invalidate the results.

However, the analytical results may be less reliable because of the error in

determining the parameters (i.e., Yo, Yt, t, Ho) used in the analytical

equations.

The data indicate that initiation of the data logger occurred slightly

later than withdrawal of the slugging rod because the equilibrium (reference)

water level was "missed." The actual initial water-level change may be

slightly higher. However, this difference does not significantly influence

the analytical results using the Bouwer and Rice equation. The value of to

;^ is, therefore, assumed to be elapsed time, te = 0.
c
C=3 The data could not be analyzed with the Cooper et al. method because the

s
CU values of Ho for the tests could not be determined. However, the slug with-

drawal data for tests #1 and #3 were analyzed with the Bouwer and Rice

Cell? method. Semilogarithmic plots of the water-level change versus time since

the slugging rod was withdrawn are shown in Appendix B. The early portion of

the data for t< 3 sec ( 0.05 min) for each of the tests shows a steeper slope

than the data for t > 3 sec. These steeper slopes during the early portion

of the tests are influenced by the filter-pack material adjacent to the well

screen. The later-time straight line is considered to be "representative" of

the aquifer sediments adjacent to the borehole.

The data on the graphs were approximated with linear best-fit straight

lines. For test #1, a straight-line approximation of the data for

2 < t < 10 sec was projected to the Yt intercept at time to - 0. This

projected value, 1.02 ft, was used for Yo in the Bouwer and Rice equation.

For test #3, a straight-line approximation of the data for 3 < t< 9 sec was
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projected to the Yt intercept at time to = 0. This projected value for

test #3, 0.83 ft, was used for Yo in the Bouwer and Rice equation.

A summary of the parameters substituted in the Bouwer and Rice equation

is presented in Appendix B.

Summary of Test Results

Values of transmissivity and equivalent hydraulic conductivity from the

analytical method applied for each of the slug tests are summarized in

Table 4.2. The hydraulic properties are determined solely for the entire

test interval. The best estimates of these hydraulic properties are deter-

mined to be most representative of the test interval.

Hydraulic conductivity values of approximately 64 and 75 ft/d for slug

withdrawal tests #1 and #3, respectively, were calculated using the Bouwer

and Rice method. These values of hydraulic conductivity multiplied by the

thickness of the test interval of 16.1 ft provide values of transmissivity

for the upper part of the aquifer. The best estimate of equivalent hydraulic

conductivity, an average of these calculated values, was determined to be

71 ft/d. Transmissivity values were cal,culated to be approximately 1000 and
G"`•,:tt
P°

. _
a

TABLE 4.2 . Summary of Hydraulic Property Values Determined for Tests
Performed in Well 299-E25-40

^
Equivalent
Hydraulic

(a)Transmis Conductivity,sivity,^
Test Method Analysis Method it /d ft/d

Slug Withdrawal Bouwer and Rice (1976) 1000 64
(Test #1)

Slug Withdrawal Bouwer and Rice (1976) 1200 75
(Test #3)

Slug Injection Data Not Analyzable - -
(Tests #0 and #2)

Best Estimate 1100 70

(a) Transmissivity was calculated by multiplying equivalent hydraulic
conductivity by the thickness of the test interval (i.e., 16.1 ft).

^
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1200 ft2/d for tests #1 and #3, respectively. The best estimate of trans-

missivity, an average of these calculated values, was determined to be

1100 ft2/d.

WELL 299-E25-41

This well is located on the east side of the A Tank Farm in the 200-East

Area (see Figure 1.1). Refer to Appendix C for the as-built diagram, field

records, data-logger output, and graphs of the data.

Stratiaranhv

The screened interval is presumed to lie within the undifferentiated

sediments of the Hanford/Ringold Formation. The lithology of this interval

is a sandy gravel, muddy sandy gravel, and sandy mud. The full saturated

thickness of the sediments above the basalt at this location is inferred to

be 95 ft, based on available geologic information in Jensen et al. (1989).

The bottom of the aquifer is presumed to be the top of the Elephant Mountain

Basalt.

Test Performance and Data Analysis

°; Two slug injection and two slug withdrawal tests were conducted on

n:$ September 29, 1989. The depth of the screened interval was reported to be

CM approximately 255 to 276 ft below land surface. Before conducting the tests,

the depth to the "static" water level was determined to be approximately

262 ft below land surface. Therefore, the tests were conducted within the

screened interval.

Slug In.iection Tests (#4 and #6)

Injection of the slugging rod yielded an observed initial water-level

change of 0.94 ft for test #4. The observed initial water-level change for

test #6 was 0.81 ft, but then rose to 1.42 ft after 4 sec (0.0666 min) before

falling exponentially. This rise in water level between 0 and 4 sec indi-

cates that initiation of the data logger occurred before the slugging rod

was fully submersed. The water level returned to its pretest level within

0.3 min for test #4 and 5.5 min for test #6.

4.9
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The observed initial water-l.evel change for each test was less than the

theoretical water-level displacement of 4.17 ft expected, calculated using

the dimensions of the 8-ft slugging rod. This difference indicates that

water`in the borehole flowed through the screen into the formation during

injection of the slugging rod. Although this condition violates the assump-

tion requiring an instantaneous water-level change, it does not necessarily

invalidate the results. However, the analytical results may be less reliable

because of the error in determining the parameters (i.e., Yo, Yt, t, Ho) used

in the analytical equations.

The data indicate that initiati,on of the data logger occurred slightly

later than injection of the slugging rod for test #4 because the equilibrium

(reference) water level was "missed." The actual initial water-level change

may be slightly higher. However, this difference does not significantly

influence the analytical results using the Bouwer and Rice equation. The

value of to is, therefore, assumed to be elapsed time, te = 0.

A correction was applied to the elapsed times for injection test #6

because of the water-level rise caused by the injection of the slugging rod

CW-J at the beginning of the test. An elapsed time of 0.0666 min (4 sec) was

subtracted from all the elapsed times so that to = 0 at te - 4 sec. The data

m'^ indicate that initiation of the data logger occurred slightly later than the

cr, start of injection of the slugging rod because the equilibrium (reference)

clr_z water level was "missed" at the beginning of the test. Because to is not

exactly known, to is assumed to be the elapsed time, te 8 4 sec, when the

maximum observed water-level change occurred just before the water level

recovered exponentially.

The slug injection data for tests #4.and #6 were analyzed with the

Bouwer and Rice method. Semilogarithmic plots of the water-level change

versus time (corrected time for test #6) since the slugging rod was injected

are shown in Appendix C. The data on the graphs were approximated with

linear best-fit straight lines. The early portion of the data for

t< 0.0333 min (2 sec) was used to approximate a best-fit line for test #4,

and data for 0.1 min < t< 0.2166 min was used to approximate a best-fit line

4.10
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for test #6. The latter part of the data indicate a curvi-linear relation-

ship in which a number of "apparent" straight lines could be fit. Therefore,

these portions of the graphs were not used to approximate the straight lines.

The linear best-fit straight lines were projected to the Yt intercepts at

t= 0. These intercepts were used for Yo in the Bouwer and Rice equation and

were determined to be 0.89 ft for test #4 and 1.02 ft for test #6.

A summary of the parameters substituted in the Bouwer and Rice equation

is presented in Appendix C.

Sluo Withdrawal Tests (#S and #7)

^

^
CM

Data from the withdrawal tests produced similar results. However,

removal of the slugging rod during the first withdrawal test (test #5)

pinched the transducer cable, causing the transducer to move upward. This

upward movement caused the recording of the water-level change to appear

greater than the actual water-level change. An arithmetic plot of the data

indicates that the transducer moved approximately 1.9 ft. Between 5.5 and

6 min after the slug was withdrawn, the transducer returned to its original

position.

For analysis of the data from test #5, all the values corresponding to

elapsed times less than 6 min were Lorrected 1.9 ft to account for movement

of the transducer. Application of this correction yielded an observed

initial water-level change of approximately 2.55 ft. The water level for

this test fully returned to its pretest level within 6.5 min.

Withdrawal of the slugging rod for the second withdrawal test (#7)

yielded an observed initial water-level change of 3.27 ft. The water level

fully returned to its pretest level within 3.5 min.

The observed initial water-level change for each test was less than the

theoretical water-level displacement of 4.17 ft expected, calculated using

the dimensions of the 8-ft slugging rod. This difference indicates that

formation water was entering the well during withdrawal of the slugging rod.

Although this condition violates the assumption requiring an instantaneous

water-level change, it does not necessarily invalidate the results.

^ 4.11
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However, the analytical results may be less reliable because of the error in

determining the parameters ( i.e., Yo, Yt, t, Ho) used in the analytical

equations.

The data indicate that initiation of the data logger occurred slightly

later than withdrawal of the slugging rod because the equilibrium (reference)

water level was "missed." The actual initial water-level change may be

slightly higher. However, this difference does not significantly influence

the analytical results using the Bouwer and Rice equation. The value of to

is, therefore, assumed to be elapsed time, te = 0.

The data could not be analyzed with the Cooper et al. method because the

values of Ho for the tests could not be determined accurately. However, the

slug withdrawal data for tests #5 and #7 were analyzed with the Bouwer and

Rice method. Semilogarithmic plots of the water-level change versus time

since the slugging rod was withdrawn are shown in Appendix C. The data on

the graphs were approximated with linear best-fit straight lines. For with-

drawal test #5, the early portion of the data for 0.08 < t < 0.15 min was

used to approximate a best-fit line. For withdrawal test #7, the early por-

L.MP tion of the data for t< 0.3 min was used to approximate a best-fit line.

The latter part of the data (i.e., t > 0.3 min for test #7 and t > 0.15 min

0Z for test #5) indicate a curvi-linear relationship in which a number of

Cn "apparent" straight lines could be fit. Therefore, these portions of the

graphs were not used to approximate the straight lines. The linear best-fit

straight lines were projected to the Yt intercepts at to = 0. These inter-

cepts were used for Yo in the Bouwer and Rice equation and were determined to

be 1.86 ft for test #5 and 3.18 ft for test #7.

A summary of the parameters substituted in the Bouwer and Rice equation

is presented in Appendix C.

Summary of Test Results

Values of transmissivity and equivalent hydraulic conductivity from the

analytical method applied for each of the slug tests are summarized in

Table 4.3. The hydraulic properties are determined solely for the entire

test interval. The best estimates of these hydraulic properties are

determined to be most representative of the test interval.

4.12
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--^ TABLE 4.3 . Summary of Hydraulic Property
Performed in Well 299-E25-41

Values Determined for Tests

Equivalent'
Hydraulic

Transmis^ivity,(a) Conductivity,
Test Method Anal ysis Method it /d ft/d

Slug Withdrawal Bouwer and Rice (1976) 290 21
(Test #5)

Slug Withdrawal Bouwer and Rice (1976) 330 24
(Test #7)

Slug Injection Bouwer and Rice (1976) 2500(b) 180
(Test #4)

Slug Injection Bouwer and Rice (1976) 1100(b) 82
(Test #6)

Best Estimate 330 24

"(a) Transmissivity was calculated,by multiplying equivalent hydraulic
conductivity by the thickness of the test interval (i.e., 16.1 ft).

(b) Analytical results from the slug injection tests are considered to
be overestimates of the test interval.

^g Analysis of the slug injection data using the Bouwer and Rice method

yielded values of hydraulic conductivity of 180 and 82 ft/d for tests #4 and

#6, respectively. These values of hydraulic conductivity multiplied by the

thickness of the interval tested of 13.8 ft yielded values of transmissivity

of approximately 2500 and 1100 ft2/d, respectively, for the upper part of

the aquifer.

Analysis of the slug withdrawal data using the Bouwer and Rice method

yielded hydraulic conductivity values of approximately 21 and 24 ft/d for

'test #5 and #7, respectively. These values of hydraulic conductivity multi-

plied by the thickness of the test interval of 13.8 ft yielded values of

transmissivity of approximately 290 and 330 ft2/d, respectively, for the

upper part of the aquifer.

The best estimates for transmissivity and equivalent hydraulic conduc-

tivity were determined to be those from slug withdrawal'test #7 because the

0
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value of Yo for this test was closest to the theoretical displacement calcu-

using the dimensions of the 8-ft slugging rod. Also, the analyticallated

results from the slug injection tests are considered to be overestimates of

the test interval because the fall of the water level occurred through the

vadose zone above the water table. The rate of fall of the water level in

the well caused by inflow into the vadose zone is greater than the fall of

the water level in the well caused by inflow into the saturated zone. The

best estimate for transmissivity was determined to be 330 ft2/d, and the best

,estimate for equivalent hydraulic conductivity was determined to be 24 ft/d.

WELL 299-E27-12

This well is located on the western corner of the C Tank Farm in the

200-East Area (see Figure 1.3). Refer to Appendix D for the as-built dia-

gram, field records, data-logger output, and graphs of the data.

Stratioranhv

The screened interval is presumed to lie within the undifferentiated

sediments of the Hanford/Ringold Formation. The lithology of this interval

a^l^ is a sandy gravel and a muddy sandy gravel. The full saturated thickness of

the sediments above the basalt at this location is inferred to be roughly

•^_^ 50 ft, based on available geologic information in Jensen et al. (1989). The

bottom of the aquifer is presumed to be the top of the Elephant Mountain

Basalt.

Test Performance and Data Analysis

Two slug injection tests and two slug withdrawal tests were conducted on

October 19, 1989. An additional slug withdrawal test was conducted on

October 20, 1989. The depth of the screened interval was reported to be

approximately 251 to 271 ft below land surface. Before conducting the tests,

the depth to the "static" water level was determined to be approximately

253 ft below land surface. Therefore, the tests were conducted within the

screened interval.
• _._

Arithmetic plots of the data for the slug injection tests ( tests #4 and

#6) are shown in ApPendix D. The water level appears to have oscillated

^. s
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about the equilibrium water level before attenuating to its pretest level.

An exponential fall in the water level was not observed. The oscillations

attenuated within 3 sec for test #4 and within 4 sec for test #6.

Data from the slug injection tests are not usable for analysis because

the slugging rod was not lowered into the water quickly enough to allow for

an exponential fall in the water level during the early part of the test.

The assumption that requires an instantaneous water-level change was grossly

violated.

The water-level responsed extremely quickly in other slug tests con-

ducted at this well and in tests conducted at other wells in the 200-East

Area. The exponential fall in the water level during the slug injection

tests, as "seeri" by the aquifer, possibly dissipated before the water-level

fluctuations, an artifact of injecting the slugging rod, attenuated.

Arithmetic plots of the data for the slug withdrawal tests ( tests #0,

#5, and #7) are shown in Appendix D. The response of the water level in each

of these tests was similar. The data indicate that the observed initial

water-level change is much less than the theoretical value of 1.90 ft,
•^ -

calculated using the dimensions of the 6-ft slugging rod. The assumption

that re uires an instantaneous water-level chan e is, therefore,q g grossly

Cm
violated. The data for these tests cannot be analyzed.

e°^y

WELL 299-E27-13

This well is located on the southwestern side of the C Tank Farm in the

200-East Area ( see Figure 1.3). Refer to Appendix E for the as-built dia-

gram, field records, data-logger output, and graphs of the data.

Stratigraphy

The screened interval is presumed to lie within the undifferentiated

sediments of the Hanford/Ringold Formation. The lithology of this interval

is a gravel and a sandy gravel: The full saturated thickness of the sedi-

ments above the basalt at this location is inferred to be roughly 50 ft,

based on available geologic information in Jensen et al. (1989). The bottom

of the aquifer is presumed to be the top of the Elephant Mountain Basalt.

^
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Test Performance and Data Analysis

Two slug withdrawal tests were performed with the 6-ft slugging rod on

October 20, 1989. The depth of the screened interval was reported to be

approximately 254 to 275 ft below land surface. Before conducting the tests,

the depth to the "static" water level was determined to be approximately

261 ft below land surface. Therefore, the tests were conducted within the'

screened interval.

Withdrawal of the slugging rod yielded observed initial water-level

changes of 0.53 ft for test n1 and 1.07 ft for test #2, both occurring at an

elapsed time of 0.4 sec (0.0066 min) after initiation of the data logger.

The water level returned to the pretest level within 5 and 11 sec,

respectively.

The data indicate that the initial water-level change is much less than

the theoretical water-level displacement of 1.90 ft expected, calculated

using the dimensions of the 6-ft slugging rod. This difference indicates

that formation water was entering the well during withdrawal of the slugging

rod. Although this condition violates the assumption requiring an instan-

taneous water-level change, it does not necessarily invalidate the results.

However, the analytical results may be less reliable because of the error in
.-M

determining the parameters ( i.e., Yo, Yt, t, Ho) used in the analytical

equations.
r^•

The slug withdrawal data could not be analyzed with the Cooper et al.

method because the values of Ho for the tests could not be determined accu-

rately. However, the slug withdrawal data for tests 01 and 42 were analyzed

with the Bouwer and Rice method. Semilogarithmic plots of the water-level

change versus time since the slugging rod was withdrawn are shown in Appen-

dix E. For the analysis, a correction was applied to the elapsed times to

eliminate effects of the slugging rod as it was being withdrawn. Four tenths

of a second was subtracted from all the elapsed times for each of the tests

so that to - 0 at te - 0.4 sec. Initiation of the data logger must have

occurred a fraction of a second later than the start of withdrawal of the

slugging rod because the data indicate that the equilibrium ( reference) water

i
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level was "missed" at the beginning of the test. Because to is not exactly
known, to is assumed to be the time, te = 0.4 sec, when the maximum observed
water-level change occurred.

The data on the graphs were app.roximated with linear best-fit straight
lines. For test #1, a straight-line approximation of the data for time less
than approximately 1 sec was projected to the Yt intercept at time to - 0.
For test #2, a straight-line approximation of the data for t< 6.6 sec was
projected to the Yt intercept at time to - 0. These projected values,

0.56 ft for test #1 and 1.07 ft for test #2, were used for Yo in the Bouwer
and Rice equation.

A summary of the parameters substituted into the Bouwer and Rice

equation is presented in Appendix E.

Summary of Test Results

Values of transmissivity and equivalent hydraulic conductivity from the

analytical methods applied for each of the slug tests are summarized in

Table 4.4.- The hydraulic properties were determined solely for the entire

test interval. The best estimates of these hydraulic properties are deter-

mined to be most representative of the test interval.
^_-•. .

Analysis of the slug withdrawal data using the Bouwer and Rice method

yielded values of hydraulic conductivity of 410 ft/d for test #1 and 180 ft/d

for test #2. These values of hydraulic conductivity multiplied by ther°^z
thickness of the test interval of 13.9 ft yielded values of trarismissivity of

5700 and 2500 ft2/d, respectively, for the upper part of the aquifer.

The values from test n2 are considered to be the best estimates of

transmissivity and equivalent hydraulic conductivity of the test interval

because the value of Yo used in the calculations is closer to the theoretical

value, calculated using the dimensions of the slugging rod.

WELL 299-E27-14

This well is located on the southeastern side of C the Tank Farm in the
200-East Area (see Figure 1.3). Refer to Appendix F for the as-built dia-

gram, field records, data-logger output, and graphs of the data.

• 0 4.17 1
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TABLE 4.4 . Summary of Hydraulic Property Values Determined for
Tests Performed in Well 299-E27-13

Equivalent
Hydraulic

Transmis ivity,(a) Conductivity,
Test Method Analysis Method it^/d ft/d

Slug Withdrawal Bouwer and Rice (1976) 5700 410
(Test #1)

'Slug Withdrawal Bouwer and Rice (1976) 2500 180
,(Test #2)

Best Estimate 2500 180

(a) Transmissivity was calculated by multiplying equivalent hydraulic
conductivity by the thickness of the test interval (i.e., 13.9 ft).

Stratioraohv

The screened interval is presumed to lie within the undifferentiated

sediments of the Hanford/Ringold Formation. The lithology of this interval

is a sand, gravelly sand, and sandy gravel. The full saturated thickness of

^ the sediments above the basalt at this location is inferred to be roughly

=$ 50 ft, based on available geologic information in Jensen et al. (1989). The
^.^

bottom of the aquifer is presumed to be the top of the Elephant Mountain

Basalt.

Test Performance and Data Analysis

Three slug withdrawal tests (tests #3, #4, and #5) were performed on

October 20, 1989. The depth of the screened interval was reported to be

approximately 246'to 267 ft below land surface. Before conducting the tests,

the depth to the "static" water level was determined to be approximately

250 ft below land surface. Therefore, the tests were conducted within the

screened interval.

The water level oscillated at the beginning of each of the tests before

it recovered exponentially with time. For test #3, the data show that the

data logger recorded a value of -4.69 ft at an elapsed time of 0.4 sec

(0.0066 min) after initiation of the data logger. This change in water level

F ^
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is much greater than the theoretical water-level displacement of 1.9 ft

expected with the 6-ft slugging rod in a 4-in.-dia'well. This difference

indicates that the fluctuations in water level at the beginning of the tests

may be the result of erroneous water-level measurements caused by a fluid
^.

column of air and water created at the instant the slugging rod was with-

drawn. These fluctuations may also be influenced by induced inertial

effects.

The data indicate that the observed initial water-level change for

test #3 (just before the water level began to rise exponentially) was

1.54 ft. The water level returned to its pretest level within 11 sec. The

observed initial water-level change for test #5 (just before the water level

began to rise exponentially) was 1.08 ft. The water level returned to its

pretest level within 10 sec.

For test #4, the observed initial water-level change was over 4 ft

before rising exponentially. The water level rose to and leveled off at

2.66 ft below the equilibrium water level 17 sec into the test and then

gradually rose to its pretest level within 7 min. This observed initial

water-level change of over 4 ft is much greater than the theoretical water-

level displacement of 1.9 ft expected with the 6-ft slugging rod. The water-r,•
^4 level response recorded by the data logger after 17 sec does not resemble the

C=:[ responses recorded for tests #3 and #5. The data for test #4 are suspect and

may be the result of upward movement of the transducer during withdrawal of

the slugging rod. This upward movement would cause the water-level changes

to appear greater than the actual water-level changes. To correct for this

movement, 2.66 ft was added to the recorded values. Only those data for

t < 17 sec were_analyzed.

The slug withdrawal data could not be analyzed with the Cooper et al.

method because the values of Ho for the tests could not•be determined accu-

rately. However, the slug withdrawal data for tests #3, #4, and #5 were

analyzed using the Bouwer and Rice method. Semilogarithmic plots of the

water-level change versus time since the slugging rod was withdrawn are shown

in Appendix F. For test #3 and #4, a correction was applied to the elapsed

times because of the time difference between initiation of the data logger

0 . .
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and withdrawal of the slugging rod. The data indicate that the slugging rod

was withdrawn between 0.2 sec (0.0033 min) and 0.4 sec (0.0066 min) elapsed

time, te, for test #3 and between 0.6 sec (0.0099 min) and 0.8 sec

(0.0133 min) elapsed time for test #4. The time the slugging rod was

withdrawn, to, is chosen as a midpoint between these elapsed times (i.e.,

to = 0 at te = 0.3 sec for test #3 and to = 0 at te = 0.7 sec for test #4).

Therefore, 0.3 and 0.7 sec were subtracted from all the elapsed times for

tests #3 and #4, respectively.

For test #5, the data indicate that the slugging rod was withdrawn

before the data logger was initiated because the equilibrium water level was

"missed." The elapsed times for test #5 were shifted 1.2 sec in the positive

direction so that the exponential portion of the data for test #5 matches the

exponential portion of the data for test #3. The correction of 0.3 sec

applied to test #3 to account for the time difference between initiation of

the data logger and the withdrawal of the slugging rod was also applied to

the data for test #5, yielding a net positive shift of 0.9 sec for test #5.

These corrections allow some consistency between the analyses for each test.

er^ The times, to, for tests #3 and #4 are known because the data logger was
Cs-^

initiated before the slugging rod was withdrawn (i.e, the data logger

recorded the equilibrium water level). Therefore, a linear best-fit straight

line through the data can be projected to the Yt intercept at to = 0. The

r^r value at the intercept, Yo, was determined to be 2.86 ft for test #3 and

3.42 ft for test #4. For test #5, Yo was determined to be 3.28 ft. These

values were used for the calculations in the Bouwer and Rice equation. The

data for which the straight lines were fit were 2.7 sec < t< 6.7 sec for

test #3, 3.3 sec < t < 8.3 sec for test #4, and t < 9 sec for test #5.

A summary of the parameters substituted into the Bouwer and Rice

equation for each test is presented in Appendix F.

Summary of Test Results

A summary of slug test results for each of the tests is presented in

Table 4.5. The hydraulic properties are determined solely for the entire

test interval. The best estimates of these hydraulic properties are

determined to be most representative of the test interval.
0
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TABLE 4.5 . Summary of Hydraulic Property Values Determined for Tests
Performed in Well 299-E27-14

Equivalent
Hydraulic

Transmisjivity,(a) Conductivity,
Test Method Analysis Method it /d ft/d

Slug Withdrawal Bouwer and Rice ( 1976) 2600 160
(Test #3)

Slug Withdrawal Bouwer and Rice ( 1976) 2400 150
(Test #4)

Slug Withdrawal Bouwer and Rice ( 1976) 2900 180
(Test #5)

Best Estimate 2600 160

(a) Transmissivity was calculated by multiplying equivalent hydraulic
conductivity by the thickness of the test interval ( i.e., 16.0 ft).

Analyses of the slug withdrawal data using the Bouwer and Rice method

yielded values of hydraulic conductivity of 160, 150, and 180 ft/d for tests

#3, #4, and #5, respectively. These values of hydraulic conductivity multi-

^ plied by the thickness of the test interval of 16.0 ft yielded values of
transmissivity of 2600, 2400, and 2900 ft2/d, respectively, for the upper

.-.^
part of the aquifer.

The best estimates of transmissivity and equivalent hydraulic conductiv-
c``` ity of the test interval are those values determined from test #3 because of

possible errors associated with shifting the data for tests #4 and #5. The

best estimate for transmissivity is 2600 ft2/d, and the best estimate for

equivalent hydraulic conductivity is 160 ft/d.

, WELL 299-E27-15

This well is located on the horthwestern side of the C Tank Farm in the

200-East Area (see Figure 1.3). Refer to Appendix G for the field records,

raw data, graphs of the data, and as-built diagrams.

0
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Stratiaranhv
0

The screened interval is presumed to lie within the undifferentiated

sediments of the Hanford/Ringold Formation. The lithology of this interval

is a muddy sandy gravel. The full saturated thickness of the sediments above

the basalt at this location is inferred to be roughly 50 ft, based on avail-

able geologic information in Jensen et al. (1989). The bottom of the aquifer

is presumed to be the top of the Elephant Mountain Basalt.

Test Performance and Data Analysis

Two slug injection tests and two slug withdrawal tests were conducted on

October 19, 1989. The depth of the screened interval was reported to be

approximately 241 to 261 ft below land surface. Before conducting the tests,

the depth to the "static" water level was determined to be approximately

245 ft below land surface. Therefore, the tests were•conducted within the

screened interval.

Data from the slug injection tests (tests ;0 and n2) are not usable for

analysis because the sl ugging rod was not lowered into the water quickly

enough. The assumption requiring an instantaneous initial water-level change

was grossly violated.
^eR

^ Withdrawal of the slugging rod during test #1 yielded an observed ini-

tial water-level change of approximately 1 ft at an elapsed time of 0.6 sec

after the data logger was initiated. After that t ime, the water level

returned to its pretest level within 6.4 sec.

The data for test #1 indicate that the initial water-level change is

much less than the..theoretical water-level displacement of 1.90 ft expected,

calculated using the dimensions of the 6-ft slugging rod. This difference

indicates that formation water was entering the well during withdrawal of the

slugging rod. Although this condition violates the assumption requiring an

instantaneous water-level change, it does not necessarily invalidate the

results. However, the analytical results may be less reliable because of

the error in determining the parameters (i.e., Yo, Yt, t, Ho) used in the

analytical equations.

^
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The slug withdrawal data could not be analyzed with the Cooper et al.

method because the value of H. for the test could not be accurately deter-

mined. However, the data for test #1 were analyzed with the Bouwer and Rice

method. A semilogarithmic plot of water-level change versus time since the

slugging rod was withdrawn is shown in Appendix G. A correction was applied

to the elapsed times to eliminate the effects from withdrawal of the slugging

rod at the beginning of the test. An elapsed time of 0.0099 min (0.6 sec)

was subtracted from all the elapsed times so that to - 0 at te - 0.6 sec.

Initiation of the data logger occurred slightly later than the start of with-

drawal of the slugging rod because the data indicate that the equilibrium

(reference) water level was "missed" at the beginning of the test. Because

to is not exactly known, to is assumed to be the elapsed time, te = 0.6 sec,

when the maximum observed water-level change occurred.

The data on the graph were approximated with a linear best-fit straight

line. A straight-line approximation of the data for time less than

0.0234 min (1.4 sec) was projected to the Yt intercept at time to = 0. This

projected value, 0.96 ft, was used for Yo in the Bouwer and Rice equation.

A summary of the parameters substituted into the Bouwer and Rice equa-

tion is presented in Appendix G.
,.4

Summary of Test Results
^

A summary of the slug test results is presented in Table 4.6. The

^y hydraulic properties are determined solely for the entire test interval. The

best estimates of these hydraulic properties are determined to be most repre-

sentative of the test interval.

Analysis of the slug withdrawal data using the Bouwer and Rice method

yielded a hydraulic conductivity value of approximately 390 ft/d for test #1.

This value of hydraulic conductivity multiplied by the thickness of the test

interval of 14.3 ft yielded a transmissivity of approximately 5600 ft2/d for

the upper part of the aquifer.

Withdrawal of the slugging rod during test #3 occurred late with respect

to initiation of the data logger, yielding data during the data collection

sequence of a 1-sec time interval. This rate of data collection is

^ .
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TABLE 4.6 . Summary of Hydraulic Property Values Determined for Tests
Performed in Well 299-E27-15

Equivalent
Hydraulic

Transmisiivity,(a) Conductivity,
Test Method Analysis Method it /d ft/d

Slug Withdrawal Bouwer and Rice ( 1976) 5600 390
(Test #1)

=Slug Withdrawal Insufficient Data - -
(Test #3)

Slug Injection Data Not Analyzable - -
(Tests #0 and #2)

Best Estimate 5600 390

(a) Transmissivity was calculated by multiplying equivalent hydraulic
conductivity by the thickness of the test interval (i.e., 14.3 ft).

insufficient for analysis because of a lack of data collected during the

early portion of the test after the slugging rod was withdrawn.

^ • .
WELL 299-E33-33

This well is located east of the B Tank Farms in the 200-East Area (see
cm

Figure 1.2). Refer to Appendix H for the as-built diagram, field records,

data-logger output, and graphs of the data.

Stratioraohv

The screened interval is presumed to lie within the Hanford formation.

The lithology ofthis interval is a muddy sandy gravel. The full saturated

thickness of the sediments above the basalt at this location is 20 ft. The

bottom of the aquifer, which is the top of the underlying Elephant Mountain

basalt, was encountered at this well.

Test Performance and Data Analysis

Two slug injection tests and one slug withdrawal test were conducted on

September 27, 1989. The depth of the screened interval was reported to be

approximately 227 to 248 ft below land surface. Before conducting the tests, O
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the depth to the,"static" water level was determined to be approximately

232 ft below land surface. Therefore, the tests were conducted within the

screened interval.

Data from the slug injection tests (tests #0 and a1) are not usable for

analysis because the slugging rod was not lowered into the water quickly

enough. The assumption requiring an instantaneous initial water-level change

was grossly violated.

The withdrawal test (test #2) yielded an observed initial water-level

change of approximately 1.2 ft at an elapsed time of 0.8 sec after the data

logger was initiated. • The water level returned approximately to its pretest

level in less than 5 sec. The water level did not return exactly to its

pretest level possibly because the transducer moved during the test.

The observed initial water-level change is much less than the theo-

retical water-level displacement of 4.17 ft expected, calculated using the

dimensions of the 8-ft slugging rod. In addition, the slugging rod was still

being withdrawn after the data logger was initiated, as indicated by the

decline in water level between 0 and 0.8 sec elapsed time. This difference

indicates that formation water was entering the well during withdrawal of the

slugging rod. Although this condition violates the assumption requiring an

en instantaneous water-level change, it does not necessarily invalidate the

C=3F results. However, the analytical results may be less reliable because of the

error in determining the parameters (i.e., Yo, Yt, t, Ho) used in the ana-

lytical equations.

The slug withdrawal data could not be analyzed with the Cooper et al.

method because the value of Ho for the test could not be determined accu-

rately. However, the slug withdrawal data for test #2 were analyzed with

the Bouwer and Rice method. A semilogarithmic plot of the water-level change

versus time since the slugging rod was removed is shown in Appendix H. A

correction was applied to the elapsed times to eliminate the effects from

withdrawal of the slugging rod at the beginning of the test. An elapsed time

of 0.0133 min (0.8 sec) was subtracted from all the elapsed times so that

to - 0 at.te - 0.8 sec. Initiation of the data logger must have occurred

slightly later than the start of withdrawal of the slugging rod because the
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data indicate that the equilibrium (reference) water level was "missed" at

the beginning of the test. Because to is not exactly known, to is assumed to

be the elapsed time, te = 0.8 sec, when the maximum observed water-level

change occurred.

The data on the graph were approximated with a linear best-fit straight

line. A straight-line approximation of the data for time less than approxi-

mately 0.02 min (1.2 sec) was projected to the Yt intercept at time to = 0.

This projected value, 1.20 ft, was used for Yo in the Bouwer and Rice equa-

tion. The observed value for Yo was 1.19 ft.

Summary of Test Results

A summary of slug test results is presented in Table 4.7. The hydraulic

properties are determined solely for the entire test interval. The best

estimates'of these hydraulic properties are determined to be most repre-

sentative of the test interval.

Analysis of the slug withdrawal data for test #2 using the Bouwer and

Rice method yielded a hydraulic conductivity value of approximately 320 ft/d.

^ TABLE 4.7 . Summary of Hydraulic Property Values Determined for
Tests Performed in Well 299-E33-33

6 .
dy_a'^y

Equivalent
Hydraulic

(a) Conductivity,Transmis ivity,
r.°^

^
Test Method Analysis Method it /d ft/d

Slug Withdrawal Bouwer and Rice (1976) 5400 320
(Test #2)

Slug Injection Data Not Analyzable - -
(Tests #0 and #1)

Best Estimate 5400 IN

(a) Transmissivity was calculated by multiplying equivalent hydraulic
conductivity by the thickness of the test interval (i.e., 17.0 ft).

^
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The value of hydraulic conductivity multiplied by the thickness of the test

interval of 17.0 ft yielded a transmissivity of approximately 5400 ft2/d for

the upper part of the aquifer.

These values are considered to be the best (and only) estimates of

transmissivity and equivalent hydraulic conductivity of the test interval.

.--^
Yy1^Y

^

cr',,^u+

^
L.....^

WELL 299-W10-15

This well is located on the north side of the T Tank Farm in the

200-West Area (see Figure 1.4). Refer to Appendix I for the as-built dia-

gram, field records, data-logger output, and graphs of the data.

Stratiaraohv

The screened interval is presumed to lie within the middle unit of the

Ringold Formation. The lithology of this interval is a sandy gravel. The

full saturated thickness of the sediments above the basalt at this location

is inferred to be 275 ft, based on available geologic information in Jensen

et al. (1989). The bottom of the aquifer is presumed to be either the top of

one of the fine-grained uni.ts of the Ringold Formation or the top of the

underlying Elephant Mountain Basalt.

Test Performance and Data Analysis

Two slug withdrawal tests were performed on November 3, 1989, both pro-

ducing similar results. The depth of the screened interval was reported to

be approximately 201 to 222 ft below land surface. Before conducting the

tests, the depth to the "static" water level was determined to be approxi-

mately 206 ft below land surface. Therefore, the tests were conducted within

the screened interval.

The water level oscillated at the beginning of each of the tests before

it recovered exponentially with time. The data show that the data logger

recorded values of -7.52 ft at an elapsed time of 0.4 sec (0.0033 min) after

initiation of the data logger for test #2 and -15.19 ft at an elapsed time of

0.6 sec (0.0099 min) after initiation of the data logger for test #3. These

changes in water level are much greater than the theoretical water-level dis-

placement of 1.9 ft expected with the 6-ft slugging rod in a 4-in.-dia well.
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These recorded values indicate that the fluctuations in water level may be ^

the result of erroneous water-level measurements caused by a fluid column of

air and water created at the instant the slugging rod was withdrawn. These

fluctuations may also be influenced by induced inertial effects.

An arithmetic plot of the data indicates that the observed initial

water-level change was 1.97 ft for test #2 and 1.93 ft for test #3. These

initial values are close to the theoretical wate'r-level displacement of

-1.90 ft expected, calculated using the dimensions of the slugging rod. The

water level fully returned to its pretest level within 58 sec for test #2 and

53 sec for test #3,.

A correction was applied to the elapsed times because of the time dif-

ference between initiation of the data logger and withdrawal of the slugging

rod. For test #2, the data indicate that the slugging rod was withdrawn

between 0.2 sec (0.0033 min) and 0.4 sec (0.0066 min) elapsed time, te. The

time the slugging rod was withdrawn, to, is chosen as a midpoint between

these elapsed times (i.e., to = 0 at te 8 0.3 sec). For test #3, the

slugging rod was withdrawn between 0.4 sec (0.0066 min) and 0.6 sec

(0.0099 min) elapsed time. The to value for test #3 is 0.5 sec. Therefore,

^_. 0.3 and 0.5 sec were subtracted from all the elapsed times for tests #2 and

#3, respectively, for analysis.

CM Hydraulic property values could not be determined from the Cooper et al.

c+il analytical method. The portion of the data considered to be "representative"
cel^

of the aquifer materials is non-unique and can be analyzed using several type

curves. However, the data for tests #2 and #3 were analyzed with the Bouwer

and Rice method. Semilogarithmtc plots of the water-level change versus time

(i.e., corrected time) since the slugging rod was removed are shown in

Appendix I. The data on the graphs were approximated with linear best-fit

straight lines. The latter part of the data (i.e., t > 30 sec for tests #2

and #3) indicate a curvi-linear relationship and therefore were not used to

approximate the straight lines. The approximated best-fit lines were

projected to the Yt intercept at time to - 0. These projected values at the

intercept, 2.15 ft for test #2 and 2.13 ft for test #3, were used for Yo in

the Bouwer and Rice equation.
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A summary of the parameters substituted into the,Bouwer and Rice

equation is presented in Appendix I.

Summary of Test Results

Values of transmissivity and equivalent hydraulic conductivity from the

analytical methods applied for each of the slug tests are summarized in

Table 4.8. The hydraulic properties are determined solely for the entire

test interval. The best estimates of these hydraulic properties are

determined to be most representative of the test interval.

Hydraulic conductivity values of 32 and 34 ft/d were calculated for

tests #2 and #3,-°respectively, using the Bouwer and Rice equation. These

values of hydraulic conductivity multiplied by the thickness of the test

interval of 15.8 ft yielded values of transmissivity of approximately 510 and

540 ft2/d, respectively, for the upper part of the aquifer.

TABLE 4.8 . Summary of Hydraulic Property Values Determined for Tests
Performed in Well 299-W10-15

Equivalent
Hydraulic

Transmisjivity,(a) Conductivity,
Test Method Analysis Method it /d ft/d

Slug Withdrawal Bouwer and Rice (1976) 510 32
(Test #2)

Slug Withdrawal Bouwer and Rice (1976) 540 34
(Test #3)

Slug Withdrawal Cooper et al. (1967) Non-unique Solution
(Test #2)

Slug Withdrawal-' Cooper et al. (1967) Non-unique Solution
(Test #3)

Best Estimate 530 33

(a) Transmissivity was calculated by multiplying equivalent hydraulic
conductivity by the thickness of the test interval (i.e., 15.8 ft).
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The.best estimate of transmissivity, an average value, was determined to

be 530 ft2/d. The best estimate of equivalent hydraulic conductivity, an

average value, was determined to be 33 ft/d.

WELL 299410=16

This well is located on the south side of the T Tank Farm in the

'200-West Area (see Figure 1.4). Refer to Appendix J for the as-built dia-

gram, field records, data-logger output, and graphs of the data.

Stratigraphy

The screened interval is presumed to lie within the middle unit of the

Ringold Formation. The lithology of this interval is a sandy gravel. The

full saturated thickness of the sediments above the basalt at this location

is inferred to be 275 ft, based on available geologic information in Jensen

et al. (1989). The bottom of the aquifer is presumed to be either the top of

one of the fine-grained units of the Ringold Formation or the top of the

underlying Elephant Mountain Basalt.

Test Performance and Data Analysis

One slug withdrawal and one slug injection test were performed on
R

" October 30, 1989. The depth of the screened interval was reported to be

^ approximately 198 to 219 ft below land surface. Before conducting the tests,

;^°, the depth to the "static" water level was determined to be approximately

203 ft below land surface. Therefore, the tests were conducted within the

screened interval.

The water level oscillated at the beginning of each of the tests before

it recovered exponentially with time. The data show that the data logger

recorded a value of -8.46 ft at an elapsed time of 0.8 sec (0.0133 min) after

initiation of the data logger for the withdrawal test (test #3). This change

in water level is greater than the theoretical water-level displacement of

1.9 ft expected with the 6-ft slugging rod in a 4-in.-dia well. This dif-

ference indicates that the fluctuations in water level may be the result of

erroneous water-lev.el measurements caused by a fluid column of air and water

, !
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created at the instant the slugging rod was withdrawn. These fluctuations

may also be influenced by induced inertial effects.

An arithmetic plot of the data for withdrawal test #3 indicates that the

observed initial water-level change was 1.65 ft. This value is less than

the theoretical water-level displacement of 1.90 ft expected, calculated

using the dimensions of the 6-ft slugging rod. This difference indicates

that formation water was entering the well during withdrawal of the slugging

rod. Although this condition violates the assumption requiring an instan-

taneous water-level change, it does not necessarily invalidate the results.

However, the analytical results may be less reliable because of the error in

determining the parameters (i.e., Yo, Yt, t, Ho) used in the analytical

equations. The water level fully recovered to its pretest level within

82 sec.

For the slug withdrawal test, a correction was applied to the recorded

elapsed times because of the time difference between initiation of the data

logger and withdrawal of the slugging rod. For this test, the data indicate

that the slugging rod was withdrawn between 0.6 sec (0.0099 min) and 0.8 sec

(0.0133 min) elapsed time. The time the slugging rod was withdrawn, to, is

; chosen as a midpoint between these elapsed times (i.e., to - 0 at

te = 0.7 sec). Therefore, 0.7 sec was subtracted from all the elapsed time

values for test #3 for analysis.

The data for test #3 were analyzed with the Bouwer and Rice methods. A

semilogarithmic plot of the water-level change versus time (i.e., corrected

time) since the slugging rod was removed is shown in Appendix J. The early

portion of the data (t < 25 sec) on the graph was approximated with a linear

best-fit straight line. For t > 25 sec, the data indicate a curvi-linear

relationship and therefore were not used to approximate the straight line.

The approximated best-fit line was projected to the Yt intercept at time

to 8 0. This projected value at the intercept, 2.05 ft, was used for Yo in

the Bouwer and Rice equation.

The Bouwer and Rice method yielded an equivalent hydraulic conductivity

of approximately 33 ft/d for test #3. This value of equivalent hydraulic

conductivity multiplied by the thickness of the test interval of 16.4 ft

4.31
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yielded a value of transmissivity of 540 ft2/d for the upper part of the

aquifer. A summary of the parameters substituted into the Bouwer and Rice

equation is presented in Appendix J.

For slug injection test #2, water-level fluctuations occurred at the

beginning of the test. The data logger recorded values greater than the

theoretical water-level displacement of 1.9 ft expected at the beginning of

,.the test. This difference indicates that these fluctuations may be the

result of erroneous water-level measurements caused by a fluid column of air

and water created at the instant the slugging rod was injected. These fluc-

tuations may also be influenced by induced inertial effects.

An arithmetic plot of the data indicates that the observed initial

water-level change (just before recovering exponentially) was 0.85 ft for

injection test #2. This value is less than the theoretical water-level dis-

placement of 1.90 ft expected, calculated using the dimensions of the 6-ft

slugging rod. This difference indicates that borehole water flowed through

the screen into the formation during injection of the slugging rod. Although

this condition violates the assumption requiring an instantaneous water-level

f^ change, it does not necessarily invalidate the results. However, the

,F q analytical results may be less reliable because of the error in determining
QQ the parameters (i.e., Yo, Yt, t, Ho) used in the analytical equations.
C=%
vy The water level recovered to its pretest level within approximately
Cell

45 sec. However, the water level did not recover exactly to its pretest

level, possibly because the transducer moved during injection of the slugging

rod.

A correction was applied to the slug injection test data because of the

water-level fluctuations that occurred at the beginning of the test. An

elapsed time of 0.05 min (3 sec) was subtracted from all the elapsed times so

that to - 0 at te - 3 sec. Initiation of the data logger must have occurred

slightly later than injection of the slugging rod because the data indicate

that the equilibrium (reference) water level was `missed" at the beginning of

the test. Because to is not exactly known, to is assumed to be the elapsed

time, te = 3 sec, when the maximum observed water-level change occurred just

before the water level recovered exponentially.

0
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The data for test #2 were analyzed with the Bouwer and Rice method. A
• semilogarithmic plot of the water-level change versus time (i.e., corrected

time) since the slugging rod was injected is shown in Appendix J. The early
portion of the data (t < 9 sec) on the graph was approximated with a linear
best-fit straight line. For t > 9 sec, the data indicate a curvi-linear
relationship and therefore were not used to approximate the straight line.
The approximated best-fit line was projected to the Yt intercept at time
to a 0. This projected value at the intercept, 0.91 ft, was used for Yo in
the Bouwer and Rice equation.

A summary of the parameters substituted into the Bouwer and Rice equa-
tion is presented in Appendix J.

Summary of Test Results

^^

^

^

Values of transmissivity and equivalent hydraulic conductivity from the
analytical methods applied for each of the slug tests are summarized in
Table 4.9. The hydraulic properties are determined solely for the entire
test interval. The best estimates of these hydraulic properties are deter-
mined to be most representative of the test interval.

The Bouwer and Rice method yielded an equivalent hydraulic conductivity
of approximately 41 ft/d for test #2. This value of equivalent hydraulic
conductivity multiplied by the thickness of the test interval of 16.4 ft

yielded a value of transmissivity of 670 ft2/d for the upper part of the

aquifer.

The best estimate of transmissivity was determined to be 540 ft2/d, the
value calculated from the slug withdrawal test (test #3). The results from
this test are considered to yield the best estimates of the hydraulic proper-
ties because the observed initial water-level change was closer to the theo-
retical water-level displacement of 1.9 ft expected with the 6-ft slugging
rod. Smaller differences between the observed and theoretical water-level
displacement reduced the error in the calculations.

In addition, the analytical results from the slug injection test are
considered to be overestimates of the test interval because the fall of the
water level occurred through the vadose zone above the water table. The

^ 4.33 ,



WHC-SD-EN-TI-147, Rev. 0

F-1

^.....::r

^
^
^
^

TABLE 4.9 .

Test Method

Slug Injection
(Test #2)

Summary of Hydraulic Property Values Determined for Tests .
Performed in Well 299-W10-16

Analysis Method

Bouwer and Rice (1976)

"Slug Withdrawal Bouwer and Rice (1976)
(Test #3)

Slug Injection Cooper et al.,(1967)
(Test #2)

Equivalent
Hydraulic

Transmis ivity,(a) Conductivity,
ft^/d ft/d

670(b) 41

540 33

Non-unique Solution

Slug Withdrawal Cooper et al. (1967) Non-unique Solution
(Test #3)

Best Estimate 540 33

(a) Transmissivity was calculated by multiplying equivalent hydraulic
conductivity by the thickness of the test interval (i.e., 16.4 ft).

(b) Analytical results from the slug injection tests are considered to
be overestimates of the test interval.

rate of fall of the water level in the well caused by inflow into the vadose

zone is greater than the fall of the water level in the well caused by inflow

into the saturated zone.

The best estimate of equivalent hydraulic conductivity was determined to

be 33 ft/d.

Hydraulic property values could not be determined from the slug with-

drawal test (#3) using the Cooper et al. analytical method. The portion of

the data considered to be "representative" of the aquifer materials is non-

unique and can be analyzed using several type curves. The slug jnjection

test (#2) data could not be analyzed with the Cooper et al. method because

the value of Ho for the test could not be determined accurately.

^
4.34



WHC-SD-EN-TI-147, Rev. 0

^

5.0 REFERENCES

Bouwer, H. 1989. "The Bouwer and Rice Slug Test - An Update." Ground
Water 27(3):304-309.

Bouwer, H., and R. C. Rice. 1976. "A Slug Test for Determining Hydraulic
Conductivity of Unconfined Aquifers With Completely or Partially Penetrating
Wells." Water Resources Research 12(3):423-428.

Cooper, H. H., Jr., J. D. Bredehoeft, and I. S. Papadopulos. 1967.
"Response of a Finite-Diameter Well to an Instantaneous Charge of Water."
Water Resources Research 3(1):263-269.

Jensen, E. J., S. P. Airhart, M. A. Chamness, T. J. Gilmore, D. R. Newcomer,
and K. It. Oster. 1989. 40 CFR 265 Interim-Status Ground-Water Monitoring

r the Single-Shell Tanks . WHC-SD-EN-AP-012, prepared by Pacific
st Laboratory for Westinghouse Hanford Company, Richland, Washington.

r==_^:

^
^

elr^2
cx^

Papadopulos, S. S., J. D. Bredehoeft, and H. H. Cooper, Jr. 1973. "On the
Analysis of 'Slug Test' Data." Water Resources Research 9(4):1087-1089.

PNL. 1989. Procedures for Ground-Water Investigations . PNL-6894, Pacific
Northwest Laboratory, Richland, Washington.

Roberson, J. A., and C. T. Crowe. 1985. Engineering Fluid Mechanics .
3rd ed., Houghton Mifflin Company, Boston, Massachusetts.

Walter, G. It., and G. M. Thompson. 1982. " A Repeated Pulse Technique for
Determining the Hydraulic Properties of Tight Formations." Ground Water
20(2):186-193.

0
5.1

f,



WHC-SD-EN-TI-147, Rev. 0

^

APPENDIX A

TEST DATA AND ANALYSIS FOR WELL 299-E24-19
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APPENDIX A

TEST DATA AND ANALYSIS FOR WELL 299-E24-19

This appendix contains the as-built diagram for the well construction,

Slug Test Record Form, Aquifer Test Data Sheets, Equipment Record Forms,

Electronic Data Control Forms, and accompanying data logs and plots for

well 299-E24-19.

^
^
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A uifer Test Data page of /.
q WHC-SD-EN TI 147, Rev. 0

Data for Well

-
Loeation 2oo Fu5 f/l.[^ . A T!!n Y Fo

Pumping Well
Observation Wells -

Type of Aquifer Test

^ How Q Measured - r ^/ i yY( 3 s;fv) ^.
How W.L's Measured Q •e I'f'4ae Depth of Pump/Airpipe

Ra ./Dist:9r/From Pumping Well Z " Pump On: date ^ time

Meas. Point for W.L's 7" DE 4` ^^^^• Pump Off: date^time

Elevation of Meas. Point Duration of Aquifer'Test

r=Yr

r-.`•tl

s*r':

^

Time
t= at Y = 0

Water Level Data
Static Water Level 196,31' G Discharge ^ Comments

Day

Geqc
Time t t' L^[• Reading

Convarmons Water
or CORecnplf L@Vel S Or 3'

Read.
ing Q

^
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WHC-SD-EN-TI-147, Rev. 0

Location Zoo Fas* A^tr.: 3Q loAk Fa,M, Date of Test !o/=/S?
PNL-MA-567

.Wel l Number 29^-F1't-19 Procedure Number AT-l',

Type of Test(s)_S^ 2n/1111l1drawal

Personnel Conducting Test R . f,/,?,rea,-Aw

WELL CONFIGURATION

Well Depth 3o0=9' brI_v^ti,u..,ds«r^ac c, Borehole Diameter

Well Casing Well Screen
Inside Diameter 4^ " Inside Diameter

2'74.65'ie 3oo.6S' bNarsnuwd

Length of Screened Interval iS.6' /6eL•. Depth of Screen DR^
t%&

Comments wut Is w.+devaloped

SLUG INFORMATION

Slug Constructign Materials Ca,-b,n sfea!^^`a

--i-Length of Slug 12.027 ' Diameter of Slug o.Z*'

.,-^Comments
®___7
.M.-Volume of Attachments (if applicable)
CY-2
cr^

MEASUREMENT EQUIPMENT INFORMATION

Make Model Serial Number

Electric Tape

Steel Tape

Data logger

Transducer

Other

L4^hv'n Sypar Ht-wnr N.1„Q„
1» S;i^ SE100o$ •

l7ruoK

L3ov-/L.k

1 kB -7o1 ^ 1 K 6-7oo (_:ee ,4av.&r
re-'t p4-t4

zs919a .. sA.V-V

A.6
• .. . ..._ _. .



WHC-SD-EN-TI-147, Rev. 0

.
Equipment Record Form for the Installation and Removal of Data Loggers and
Pressure Transducers

L
._f

^

c`Y°t
cF°t

^

Initial Check:

Purpose of Installation:

Ta s INJ

Monitored Hydrologic Unit or Water Body:

U/lpGrb,nn5'I' unCUn^KGLi ^i4K^TG3' (PanTo7-W

!7

^pr.••G•E^'on^

Date/Time of Installation:;o/^gy 1 •a,,^^„5 I Procedure Followed: pJV AA A 5

Data Logger Make/Model : ,;H Si-lu / S F/voo !3

Serial No.: 11 8-'°J
1 k S-7oo

Number of Channels Used: 1

Pressure Transducer Full Scale Range: la ^; Well No.:Zcp.^^q
Make/Model:
Druck / P7'.k-.161 D Serial No.: 257ai98 Depth:N ̂ ,klgvg^

Pressure Transducer Full Scale Range: Well No.:
Make/Model:

Serial No.: Depth:

Description of Data Logger Installation and Well Head C6nfiguration:

^,^i^^s7^ Y tD
^•f."7 ^>'C^^. p ^ 4" cas,xj^ is

( ^ g,...ds,.f•^ 0.9^ above cJrawS surFac^

Comments:

5/a,n ,,,,as jo^s^+,aw%,ed ;h+e PIQCZ abrn +h^ water b2^rG

p1acP+D Fk 1+uv sd u",r do v tt^ wt t I• S^. ;fc k f^ u d t^f'e.e..T

datal.,.ygtr--a•(••fev •fA-st St+ of •FGSts 6ecaKte •}y.e s{GP "bs•rs

II.Gff-a.,d ".Nod the dafq c.o%41d not bt, C4w d in 'f7.L tiZId <grc A pje

Equipment Installed By j>ur,.c lI /lEw^.,••e^

Date/Time of Equipment Removal: o12-1gy 114s her.

Decontamination-Procedure ( if required):

Equipment Removed By ^a^t ^^ New^,.^¢r

A.7

,I SuifyaC,

. Test Aa-
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WHC-SD-EN-TI-147, Rev. 0

(5/18/89, Rev. 0)

f'+w

r.•^.

m

ELECTRONIC DATA CONTROL FORM

DATE AND START TIME OF DATA ACQUISITION /04/91 1o4o A"s-

DATE AND END TIME OF DATA ACQUISITION ^59, 105o h.s,

WELL NUMBER 299- E'24 -/q

TYPE OF TEST OR DATA S luc ?E'^•T

TYPE AND IDENTIFICATION NUMBER OF DATA LOGGER .rn 5•^

4 8rw,i`f $$t lOVO $ SP.ria l -ĵ-^ 1 /C B -701

TEST NUMBER $

CHANNEL OR INPUT NUMBER 1

UNITS OF VALUES RECORDED ;eet

NUMBER OF PAGES ATTACHED 2.

COMMENTS:
?e5 4 8 -

DATA VALIDATION STATEMENT :

The attached data represent the data as originally recorded on the
data logger. Any exceptions and reasons for such are indicated in
the comments section.

4417l^ AAaj
Name, title Date'

^.

A.8



WHC-SD-EN-TI-147, Rev. 0

Well: 299-E24-19 0.6667 0.01
Test Date: October 2, 1989 0.7500 0.01

Start Time: 10:40 0.8333 0.02
0.9167 0.01

SE1000B 1.0000 0.02
Environmental Logger 1.0833 0.02

10/02 15:38 • 1.1•667 0.02
1.2500 0.01

Unit# 00701 Test# 8 1.3333 0.02
1.4166 0.01

INPUT 1: Level (F) 1.5000 0.01
1.5833 0.02

Reference 0.00 1.6667 0.02
Scale factor 9.99 1.7500 0.02
Offset 0.00 1.8333 0.01

1.9167 0.02
Elapsed Time, Value, 2.0000 0.02

min ft 2.5000 0.02
------------- -------- 3.0000 0.02

0.0000 0.17 3.5000 0.02
0.0033 0.17 4.0000 0.02
0.0066 0.19 4.5000 0.02
0.0099 0.19 5.0000 0.02
0.0133 0.19 5.5000 0.02
0.0166 0.14 6.0000 0.02
0.0200 0.11 6.5000 0.03
0.0233 .... .. 0.11 . 7.0000 0.03
0.0266 0.08 7.5000 0.03
0.0300 0.05 8.0000 0.03
0.0333 0.03 8.5000 0.03
0.0500 0.01 9.0000 0.03
0.0666 0.01 9.5000 0.03
0.0833 0.01 10.0000 0.03
0.1000 0.01 END
0.1166 0.01
0.1333 0.01
0.1500 0.01
0.1666 0.01
0.1833 0.00
0.2000 - 0.01
0.2166 0.02
0.2333 0.01
0.2500 0.90
0.2666 0.31
0.2833 0.07
0.3000' 0.00
0.3166 0.03
0.3333 0.23
0.4167 - 0.00
0.5000 0.03
0.5833 0.02

A.9



WHC-SD-EN-TI-147, Rev. 0

(5/18/89, Rev. 0)

ELECTRONIC DATA CONTROL FORM

4ra
^
^F
^
.•,4

o"n

^

DATE AND START TIME OF DATA ACQUISITION Jo^ZC9I, 105^' hrs.

DATE AND END TIME OF DATA ACQUISITION ^017- /ff, t^oS y,s,

WELL NUMBER 291-E2-4 -/'q

TYPE OF TEST OR DATA S(u^ Tesf
^

TYPE AND IDENTIFICATION NUMBER OF DATA LOGGER .tn S/'-fu

Nei^,'+ SE/00 o8 Ser/al+1'`'- tkB-7o1

TEST NUMBER q

CHANNEL OR INPUT NUMBER 1

UNITS OF VALUES RECORDED Je^f

NUMBER OF PAGES ATTACHED 7-

COMMENTS:
?^s7- 9 = S/Gy

DATA VALIDATION STATEMENT :

The attached data represent the data as originally recorded on the
data logger. Any exceptions and reasons for such are indicated in
the comments section.

^(1/.nn/^ /LLwtv,.d•f, .^ 1a^3
/^

Name, title Date '

^

A.10 ^



WHC-SD-EN-TI-147, Rev. 0

Well: 299-E24-19 0.6667 0.02
Test Date: October 2, 1989 0.7500 0.01^

Start Time: 10:58 0.8333 0.01
0.9167 0.01

SE1000B 1.0000 0.02
Environmental •Logger 1.0833 0.02

10/02 15 :40 1.1667 0.02
1.2500 0.02

Unit# 00701 Test# 9 1.3333 0.02
1.4166 0.02

,INPUT 1: Level (F) 1.5000 0.02
1.5833 0.02

Reference 0.00 1.6667 0.02
Scale factor 9.99 1.7500 0.02
Offset 0.00 1.8333 0.02

1.9167 0.02
Elapsed Time, Value, 2.0000 0.02

min ft 2.5000 0.02
------------- -------- 3.0000 0.02

0.0000 - 1.60 3.5000 0.02
0.0033 - 1.50 4.0000 0.02
0.0066 - 1.39 4.5000 0.02
0.0099 - 1.31 5.0000 0.02
0.0133 - 1.25 5.5000 0.02
0.0166 - 1.18 6.0000 0.02
0.0200 - 1.10 6.5000 0.02
0.0233 - 1.05 7.0000 0.02
0.0266 -_: 1.00 7.5000 0.03

.^A 0.0300 - 0.95 8.0000 0.03
0.0333 - 0.88 8.5000 0.02

°•s 0.0500 - 0.65 9.0000 0.02.
En 0.0666 - 0.46 9.5000 0.02

0.0833 - 0.35 10.0000 0.02
0.1000 - 0.25 END

Cn 0.1166 - 0.17
0.1333 - 0.12
0.1500 - 0.08
0.1666 - 0.05
0.1833 - 0.03
0.2000 - 0.01
0.2166 - 0.00
0.2333 0.00
0.2500 0.00
0.2666 0.00
0.2833 • 0.01
0.3000 0.01
0.3166 0.01
0.3333 0.02
0.4167 0.02
0.5000 0.02
0.5833 0.02

A.11 •



WHC-SD-EN-TI-147, Rev. 0

(5/18/89, Rev. 0)

^
ELECTRONIC DATA CONTROL FORM

DATE AND START TIME OF DATA ACQUISITION Ia zlf9 //l8 tir5.

DATE AND END TIME OF DATA ACQUISITION

WELL NUMBER 7 49- 9244-^9

TYPE OF TEST OR DATA

TYPE AND IDENTIFICATION NUMBER OF DATA LOGGER T^ S.tu

He^-Y„'f S E! 60 oa Ser^b l 1^- 1 K(3 -7mm

TEST NUMBER a

CHANNEL OR INPUT NUMBER I

UNITS OF VALUES RECORDED yGe.f

NUMBER OF PAGES ATTACHED Z

COMMENTS:

c=:
T

Y h^'Y

nm
s;`F2

^ DATA VALIDATION STATEMENT :

The attached data represent the data as originally recorded on the
data logger. Any exceptions and reasons for such are indicated in
the comments section.

&&na dGt^u/ /0 3 0
Name, title. Date

0

A.12



4w

Z,^r
=I,-
r^

.-^

K=2

C'n
Q^

Well: 299-E24-19
Test Date: October 2, 1989

Start Time: 11:18

SE1000B
Environmental Logger

10/02 15:44

Unit# 00700 Test# 0

INPUT 1: Level (F)

Reference 0.00
Scale factor 9.99
Offset 0.00

Elapsed Time, Value,
min ft

------------
0.0000

---------
0.31

0.0033 0.31
0.0066 0.30
0.0099 0.32
0.0133 0.31
0.0166 0.32
0.0200 0.31
0.0233 0.33
0.0266 0.32
0.0300 0.32
0.0333 0.35
0.0500 0.33
0.0666 0.39
0.0833 0.41
0.1000 0.40
0.1166 0.40
0.1333 0.41
0.1500 0.23
0.1666 0.29
0.1833 0.00
0.2000 0.01
0.2166 0.03
0.2333 0.00
0.2500 - 0.03
0.2666 - 0.08
0.2833 0.09
0.3000 - 0.00
0.3166 0.00
0.3333 0.00
0.4167 0.00
0.5000 0.00
0.5833 0.00

WHC-SD-EN-TI-147, Rev. 0

0.6667
0.7500
0.8333
0.9167
1.0000
1.0833
1.1667
1.2500
1.3333
1.4166
1.5000
1.5833
1.6667
1.7500
1.8333
1.9167
2.0000
2.5000
3.0000
3.5000
4.0000
4.5000
5.0000
5.5000
6.0000
6.5000
7.0000
7.5000
8.0000
8.5000
9.0000
9.5000
10.0000

END

0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00

A.13 1



WHC-SD-EN-TI-147, Rev. 0

(5/18/89, Rev. 0)

^
ELECTRONIC DATA CONTROL FORM

^

4^e4

^

P F'^

q'Y$
s'?^^

DATE AND START TIME OF DATA ACQUISITION %04^

DATE AND END TIME OF DATA ACQUISITION G^rS-

WELL NUMBER 299- E24-/9

TYPE OF TEST OR DATA .S^tia Tesf

TYPE AND IDENTIFICATION NUMBER OF DATA LOGGER SN Si^t.r

(-/er.V+.*4 SEl°o01? SCriol* 1K3-70c-2^

TEST NUMBER I

CHANNEL OR INPUT NUMBER 1

UNITS OF VALUES RECORDED >le ^ f

NUMBER OF PAGES ATTACHED Z

CDMMENTS:
Tcs-t t ^ s^uc ^

0

DATA VALIDATION STATEMENT :

The attached data represent the data as originally recorded on the
data logger. Any exceptions and reasons for such are indicated in
the comments section.

z2^ /ll''' 4
Name, title Date

.
A.14 -



WHC-SD-EN-TI-147, Rev. 0

Well: 299-E24-19
Test Date: October 2, 1989^

Start Time: 11:32

SE1000B
Environmental Logger

10/02 15 :46

Unit# 00700 Test# 1

INPUT 1: Level (F)

Reference 0.00
Scale factor 9.99
Offset 0.00

Elapsed Time, Value,
min ft

-------------
0.0000

--------
- 1.61

0.0033 - 1.51
0.0066 - 1.41
0.0099 - 1.33
0.0133 - 1.25
0.0166 - 1.17
0.0200 - 1.11
0.0233 - 1.05^
0.0266 - 0.98
0.0300 - 0.93
0.0333 - 0.87
0.0500 - 0.64
0.0666 - 0.45

Ca
c-r 0.0833 - 0.33

0.1000 - 0.23
0.1166 - 0.17
0.1333 - 0.12
0.1500 - 0.09
0.1666 - 0.06
0.1833 - 0.04
0.2000 - 0.03
0.2166 - 0.02
0.2333 - 0.01
0.2500 - 0.01
0.2666 - 0.01
0.2833 - 0.00
0.3000 - 0.00
0.3166 - 0.00
0.3333 - 0.00
0.4167 - 0.00
0.5000 - 0.00

0.5833 - 0.00
0.6667 - 0.00
0.7500 - 0.00
0.8333 - 0.00
0.9167 - 0.00
1.0000 - 0.00
1.0833 - 0.00
1.1667 - 0.00
1.2500 - 0.00
1.3333 - 0.00
1.4166 - 0.00
1.5000 - 0.00
1.5833 - 0.00
1.6667 - 0.00
1.7500 - 0.00
1.8333 - 0.00
1.9167 - 0.00
2.0000 - 0.00
2.5000 - 0.00
3.0000 - 0.00
3.5000 - 0.00
4.0000 0.00
4.5000 0.00
5.0000 0.00
5.5000 - 0.00
6.0000 - 0.00
6.5000 0.00
7.0000 - 0.00
7.5000 0.00
8.0000 - 0.00

END

0 A.15 1
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Ĥ

^
V

m
<

0

^ `.^ ^



i

^-.
v

^.
^

00009 WELL 299-E24-19, SLUG WITHDRAWAL TEST #1

To PROJECTED= 1.63 ft
To OBSERVED=

r

= 1.61 ft

0^=.2297f1

LINEAR BEST FIT LINE; Ioglo(Y)= -8.41 x+ 0.21

± Yt = 0.62 ft K=(r.^ In(R,/r.)/2L.1) + In(Y0/Yt)

K )' (2.45) / 2(15.6)(0.05) ) + In(1.63/0.62)

W K= 115 ft/day
0
z
Q
2
0

0.1

J o

^ 0LtJ

Zt
0

0

0.01
0.10 0.15

TIM E (t), (m i n)

•t= 0.05 min

x

N

m
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WHC-SD-EN-TI-147, Rev. 0

WELL 299-E24-19, SLUG WITHDRAWAL TEST #1
*******+++++*****+*++++*****************+**************
THE BELOW HYDRAULIC CONDUCTIVITY VALUE WAS CALCULATED
USING THE BOUWER AND RICE SLUG TEST METHOD.
SOURCE= "THE BOUWER AND RICE SLUG TEST-AN UPDATE"
GROUND WATER, VOL 27, NO. 3, MAY-JUNE 1989.
************************************************
*+++*+++++************+*++++*******+++*+*+******+

RADIUS OF CASING USED IN CALCULATIONS HAS BEEN
CORRECTED FOR THE THICKNESS OF GRAVEL OR SAND
PACK DUE TO WATER LEVEL CHANGES IN THE SCREEN OR
OPEN INTERVAL OF WELL.
++++**********+*++++*******++++********+*+++****
Rc (ft) Rw (ft) Le (ft) Lw (ft) H (ft)
---------------- ------- ---------------------------

.2297 .3333 15.6000 15.6000 95.0000
**++++*******+***++++***************************
Le/Rw = 46 .8000000
A= 3.0229800
B= 4.898688E-001
C= 2.6137240
SANDPACK POROSITY= 3.000000E-001
t (min)= 5.000000E-002
1/t= 20.0000000
Yo= (ft) 1.6300000
Yt= (ft) 6.200000E-001
1/t ln(Yo/Yt)= 19.3323200
ln[(H-Lw)/Rw]= 5.4731110

r_z ln(Re/Rw)= 2.4515670
^ +*+++**+****+*++++++++*+*++**++++++*****++++*+++ _

K (ft/day) = 115.4481000
^y ************************************************
^ T OF THE SATURATED SCREEN INTERVAL

(ft2/day)s 1800.9900000
************************************************

^
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000WELL 299-E24-19, SLUG WITHDRAWAL TEST #9

Yo PROJECTED= 1.58 It
Yo OBSERVED= 1.60 It
ra= 0.2297 It
LINEAR BEST FIT LINE; loglo(Y)= -7.55x + 0.20

^ Yt= 0.66 It K=(r.' In(R./r„)/2L.t) + In(Y0/Yj)
° K=( (0.2297)2 (2.45) / 2(15.6)(0.05) ) + In(1.58/0.66)

.-:

...

oW K= 104 ft/day
0

z °

_
U °
J 0.1

W?

J
0

W

0

0.01
t= 0.05 min

5 0.10 0.15

TIME (t), (min)

c^
N

Z

a
V

N
<
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WELL 299-E24-19, SLUG WITHDRAWAL TEST #9
^^*,^*****^*****,^+**^*,^**,^,^„*,^ ^*tt ^******

THE BELOW HYDRAULIC CONDUCTIVITY VALUE WAS CALCULATED
USING THE BOUWER AND RICE SLUG TEST METHOD.
SOURCE- "THE BOUWER AND RICE SLUG TEST-AN UPDATE"
GROUND WATER, VOL 27, NO. 3, MAY-JUNE 1989.

RADIUS OF CASING USED IN CALCULATIONS HAS BEEN
CORRECTED FOR THE THICKNESS OF GRAVEL OR SAND
PACK DUE TO WATER LEVEL CHANGES IN THE SCREEN OR
OPEN INTERVAL OF WELL.

Rc (ft) Rw (ft) Le (ft) Lw (ft) H (ft)
--------------------------------------------------

.2297 .3333 15.6000 15.6000 95.0000
***.^r**,:*****,c,tt*tt*,r*,r,r^*******+**f+r***t^,t***

Le/Rw - 46.8000000
A- 3.0229800
B- 4.898688E-001
C. 2.6137240
SANDPACK POROSITY- 3.000000E-001
t (min)- 5.000000E-002
1/t- 20.0000000
Yo- (ft) 1.5800000
Yt. (ft) 6.600000E-001
1/t ln(Yo/Yt)- 17.4588100
ln[(H-Lw)/Rw]- 5.4731110
ln(Re/Rw)- 2.4515670

r K (ft/day) - 104.2599000
r

C."M

T OF THE SATURATED SCREEN INTERVAL
(ft2/day)- 1626.4540000

-- .r^l+elr.•^,Hr,k#+*f,e*^#*+*,k**aFaF,e#^,k^t*Yr*1-k^.+rM,E*^

^^^z
^

A.20
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TEST DATA AND ANALYSISFORWELL 299-E25-40
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WHC-SD-EN-TI-147, Rev. 0

j` • APPENDIX B

TEST DATA AND ANALYSIS FOR WELL 299-E25-40

This appendix contains the as-built diagram for the well construction,
Slug Test Record Form, Aquifer Test Data Sheets, Equipment Record Forms,
E7ectronic Data Control Forms, and accompanying data logs and plots for

.well 299-E25-40.

wmz
..^

^ -
^-^
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C^1Jt

e^^e

^

4e'^
[:!'Y

*OkBattelle AS-BUILT DIAGRAM
hnhc t+ortnwet tatronttmet i

WeIlNumber Geologist Page / of 3

Reviewed by Date 14 - 4 -24

Construction Data Geologic/Hydrologic Data
Depth

in Diagram
Description Diagram Feet Litho. Uthologic Description

114 3.^ ' aF io cr+z3xa 1 S '-9: -p'.'oa: ' CA^JD

a.EH.E.-+T E.¢p./r ^y /^ ,' !" ^..'^.•
^
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.
S,AM9l,
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ShuO
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0

0
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Gl^
t

l;a!

t`^=r

^

^;FBaltelte AS-BUILT DIAGRAM
IlLth( WGrtlw![t I.abMiIIXIlf

Well Number Z 9^1-^Zr'`i° Geologist 12,40 L.b.e^4r , Gcnot. Page 2 of X

Reviewed by C^ Date /L

Construction Data Geologic/Hydrologic Data
Depth

in Diagram
Description Diagram Feet Utho. Lithologic Description

te" ots cau3ea staE^. \'^ ^\ I ^ S^'r/o
\ '\

/40 •' S,{VQ

14S • ^ .^O

^ ♦ ISv SMr^
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/Qfl -. .. o

I\ ^1 /^i.f
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^

\ • .. - .::
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^FBanelle AS-BUILT DIAGRAM
FA[rtK NoN11wlR UCOfltWIM -

Well Number Z4E 25"-AFO Geologist t^L+aFU+7.600 owiN Page z of

Reviewed by Date

Construction Data Geologic/Hydrologic Data

Description

to •St.oT ST.ltu^BS STEEL

u+wvE^, pM.w SG.QEfi ^-ot n

S'^...

r^°s

a° k"L

^

^ +SmTr

Fl •'

Depth
in Diagram

Diagram Feet Litho. Lithologic Description

^. .I ZaS o'r^^•.°:.:.` sa,vu,- ^^ca,s^
• ^ ; •. e..'.:.

270

k 27S
T.D. 2R 4 ^

t

A.1800•186r3/6•n ' _
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Aquifer Test Data

r.

. ^

WHC-SD-EN-TI-147, Rev. 0 page / of ^

Data for Well ` 2S'-4 0

"
Location -2 oo EaSt 4 Ta^k Fa S

Pumping Well
Observation Wells -

Type of Aquifer Test S(-+0 ^ti^e^f^W thr/ra.•a(

How Q Measured
How W.L's Measured ^e^i taD^ L3^ i<1 .fia +^dwQepth of Pump/Airpipe '

,:^3/Dist4*From Pumping Well P:tmp On: date time

Meas. Point for W.L's ?s •{ ^w c4Sst^; Pump Off: date ^ time

Elevation of Meas. Point -' Duration of Aquifer Test

Time " '
t= at t' = 0

Water Level Data
Static Water Level 25Y. /3^1e/.. 7 Discharge

Comments

t)aY
CWek
Tim^ t Y t/t' Reeding

Comrernons
or Cerr*aIens

W&tx
LOwl s or i

R^W-
^^9 n

0 o
m
¢ ;rn„^uCi/ Z623^ /

?/ l3:v0 {- ° 25S•!3' iru s u^. s f t !̂ , r// afo / 1/C -70/

7y•Y3 /vws uuv ^

ia:u E r
t3ro I ^ 1..-z I's e s« ^= o D Set

l..Nni! ..1 I!7l'/.sn 5 /u'r

3•.z^ °
- ..

i i

I^i i 3'• ` ' /6 J' c^ -, +

i 3't3 / 6. /+ c%
(ti+

• 's
-

13SCi 6•/ I

i !lti9 e h l 6 ,., A 2-7 . ' i1..,. i. of 4e' /o :
! ! 5{'iGk^ y•• ^es,h^ i /• Z'

! ! ! !

1 !

i { hi.e . ^?c + -9 S9
^I I '

I I i
I ! + I I

tr-

t^ -
^ C
^

J/1

.
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^

Location zaoEvst, A Ta.+k F•.. ,^ Date of'Test 911g;°

PH c- M A-5e7

Well Number Z°,9-•E2S-1Fc Procedure Number AT-6 , Rn. 0

Type of Test(s)

Personnel Conducting Test t3: // Cr^n:h

WELL CONFIGURATION

Well Depth 270.6' ba/...-Grou.^d s^^ Borehole Diameter $"
^

Well Casing „ Well Screen
Inside Diameter ^ Inside Diameter

Length of Screened Interval 16.1 ^('i9c%: ..o7zr^ Depth of Screen 25r2' -z73 '

Comments Will ;s undevelo,ecd

SLUG INFORMATION

Slug Construction Materials arbo^ sfe^l ^

Length of Slug 6.cS ' Diameter of Slug 0•,Z-5z
_s .

Comments
^

Volume of Attachments (if applicable)

MEASUREMENT EQUIPMENT INFORMATION

Make Model Serial Number

Electric Tape

Steel Tape t-^^k»+ Swfrr k:,ray N"Wa„ ,l^of^ ^/y
Data logger ?n %%f. SEioooB 1 K6-7oJ

Transducer Dru a+z p-Tx- w p 2G 2 36 /

- •Other

^

B.6
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r^

:̂.€-^-^
I 0^

Sv^F

k:t'2

^

Equipment Record Form for the Installation and Removal of Data Loggers and
Pressure Transducers

Initial Check:

Pur)ose of Installation:

-7ZD y,n„n.-'/'vr 5/L(5 ,-t ^a..SCS

Monitored Hydralogic Unit or Water Body: 5erfu,u}ed 5c..u.„ I^ru-..,1o;
.

Date/Time of Installation: y^z9/M Procedure Followed:

Data Logger Make-/Model: 2n S,7^H / SF'louv 3

Serial No.: -1 k B- 7 oi Number of Channels Used: 1

Pressure Transducer
/M d lM k

Full Scale Range:/a ,,,,; Well Na.:yyyEZS
o :e ea

DruL ^/ PT_x- 161 L> Serial No.: 2^^36f Depth:

Pressure Transducer
lM ke/Mod

Full Scale Rana_e: Well No.:
a e :

I Serial
No.: Depth:

Description o£ D.ata Logger Installation and Well Head Configuration:

u v SD
C°i'*^ S'fiGlEuP ^ ^°a CaS,h,c iS /.2 ^t, ^

Comments:

S /tto N/RS ^JSi ^)JNCO /11 ^O pIRLQ QLJ^^

/je1'Y/YC f,/OG,1^ //^G ^0'vH f^

fi G w4^Y

WG//^

Equipment Instailed By

Date/Time of Equipment Removal: 91-1-71ir-I

Decontamination- Procedure ( if required):

Equipment Removed By / $: l/ (r^ ^,h

10

^ ' ,B.7



WHC-SD-EN-TI-147, Rev. 0

(5/18/89, Rev. 0)

ELECTRONIC DATA CONTROL FORM

DATE AND START TIME OF DATA ACQUISITION '^ g189 ( 3: 1(

DATE AND END TIME OF DATA ACQUISITION '7/2 f 1T 7 IS: .7,7

WELL NUMBER E2 5 -

TYPE OF TEST OR DATA

TYPE AND IDENTIFICATION NUMBER OF DATA LOGGER
ld.,,..., ^ .c , IX ,,_._,D = i K R - 7h I

TEST NUMBER 4Z

CHANNEL OR INPUT NUMBER 4'

UNITS OF VALUES RECORDED -14T

NUMBER OF PAGES ATTACHED 2-

COMMENTS:

r^

t °'kp

^

^

4.a`

L"?-Z DATA VALIDATION STATEMENT :

The attached data represent the data as originally recorded on the
data logger. Any exceptions and reasons for such are indicated in
the comments section.

a;n -t /0l1 /8
Name, title ^ Date -

0

.

B.8 ^ ^



WHC-SD-EN-TI-147, Rev. 0

i^ Well: 299-E25-40
Test Date: September 29, 1989
Start Time: 13:11

SE1000B
Environmental Logger

09/29 16:22

Unit# 00701 Test# 0

INPUT 1: Level (F)

Reference 0.00
Scale factor 9.99
Offset 0.00

Elapsed Time, Value,
min ft

-------------
0.0000

--------
- 0.00

0.0033 - 0.00
0.0066 - 0.00
0.0099 - 0.00
0.0133 - 0.00
0.0166 0.70
0.0200 0.09
0.0233 0.60

Ake 0.0266 0.76
0.0300 0.78
0.0333 2.01
0.0500 0.45
0.0666 0.81
0.0833 0.28
0.1000 0.15
0.1166 0.10
0.1333 0.08
0.1500 0.06
0.1666 0.05
0.1833 0.05
0.2000 0.04
0.2166 0.04
0.2333 0.03
0.2500 0.03
0.2666 0.02
0.2833 0.02
0.3000 0.02
0.3166 0.01
0.3333 0.01
0.4167 0.01
0.5000 0.00
0.5833 0.00

• . B.9

0.6667
0.7500
0.8333
0.9167
1.0000
1.0833
1.1667
1.2500
1.3333
1.4166
1.5000
1.5833
1.6667
1.7500
1.8333
1.9167
2.0000
2.5000
3.0000
3.5000
4.0000
4.5000
5.0000
5.5000
6.0000
6.5000
7.0000
7.5000
8.0000
8.5000
9.0000
9.5000
10.0000
12.0000
14.0000
16.0000

END

0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.01
0.01
0.01
0.02
0.02
0.02
0.02
0.02
0.02
0.02
0.02
0.03
0.03
0.03
0.03
0.03
0.03
0.04
0.04
0.05



WHC-SD-EN-TI-147, Rev. 0

(5/18/89, Rev. 0)

1^J

ELECTRONIC DATA CONTROL FORM

aCa
'
e-=-*
:

^

c'1r3

DATE AND START TIME OF DATA ACQUISITION 2/2`Il9 9' 13 : 3 1

DATE AND END TIME OF DATA ACQUISITION

WELL NUMBER F ^ 5 c)

TYPE OF TEST OR DATA

TYPE AND IDENTIFICATION NUMBER OF DATA LOGGER

K rs - 7o

TEST NUMBER ^

CHANNEL OR INPUT NUMBER

UNITS OF VALUES RECORDED

NUMBER OF PAGES ATTACHED 2

COMMENTS:
, j

DATA VALIDATION STATEMENT :

The attached data represent the data as originally recorded on the
data logger. Any exceptions and reasons for such are indicated in
the comments section.

/a/1 /
Name, title Date

.

•

8.10



WHC-SD-EN-TI-147, Rev. 0

Well: 299-E25-40 0.6667 - 0.00
Test Date: September 29, 1989 0.7500 - 0.00

Start Time: 13:31 0.8333 0.00
0.9167 0.00

SE1000B 1.0000 0.00
Environmental Logger 1.0833 0.00

•09/29 16:25 1.1667 40.00
1.2500 0.00

Unit# 00701 Test# 1 1.3333 0.00
1.4166 0.00

INPUT 1: Level (F) 1.5000 0.00
1.5833 0.00

Reference 0.00 1.6667 0.00
Scale factor 9.99 1.7500 0.00
Offset 0.00 1.8333 0.00

1.9167 0.01
Elapsed Time, Value, 2.0000 0.00

min ft 2.5000 0.00
------------- -------- 3.0000 0.01

0.0000 - 1.31 3.5000 0.00
0.0033 - 1.21 4.0000 0.00
0.0066 - 1.10 4.5000 0.00
0.0099 - 1.01 5.0000 0.00
0.0133 - 0.95 5.5000 0.00
0.0166 - 0.91 6.0000 0.00
0.0200 - 0.89 6.5000 0.00
0.0233 - 0.83 7.0000 0.00
0.0266 -^•0.79 7.5000 0.00
0.0300 - 0.75 8.0000 0.00

= 0.0333 - 0.72 8.5000 0.00
0.0500 - 0.59 9.0000 0.00

Cz 0.0666 - 0.48 9.5000 0.00
0.0833 - 0.40 10.0000 0.00
0.1000 - 0.34 END

M 0.1166 - 0.28
0.1333 - 0.24
0.1500 - 0.20
0.1666 - 0.17
0.1833 - 0.15
0.2000 - 0.13
0.2166 - 0.11
0.2333 - 0.10
0.2500 - 0.08
0.2666 - 0.07
0.2833 - 0.06
0.3000 - 0.05
0.3166 - 0.05
0.3333 - 0.05
0.4167 - 0.02
0.5000 - 0.01
0.5833 - 0.00

^ B.11



WHC-SD-EN-TI-147, Rev. 0

(5/18/89, Rev. 0) ^

ELECTRONIC DATA CONTROL FORM

DATE AND.START TIME OF DATA ACQUISITION 1 / S :&(,3

DATE AND END TIME OF DATA ACQUISITION 772-7/ r9 /i'• S

WELL NUMBER _ j--Z 5 _!KP

TYPE OF TEST OR DATA gQt.K ^-Ga.^

TYPE AND IDENTIFICATION NUMBER OF DATA LOGGER

^^,c.f /o^ ^S .^lir.^/ T^ 1 K,t^f • 7 0/

TEST NUMBER ^-

CHANNEL OR INPUT NUMBER

UNITS OF VALUES RECORDED

NUMBER OF PAGES ATTACHED

C;11 COMMENTS:

.

^• - '
^~* • -

DATA VALIDATION STATEMENT :

The attached data represent the data as originally recorded on the
data logger. Any exceptions and reasons for such are indicated in
the comments section.

^l/.r^e%.+ ^ ^*av:^ _ ^^rtLt^rl^rr^i^` ^D / ^• ^ 8f
Name, title Date

^
B.12
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^

e0^

=

^
^

Well: 299-E25-40
Test Date: September 29, 1989

Start Time: 13:45

SE1000B
Environmental Logger

09/29 16:28

Unit# 00701 Test# 2

INPUT 1: Level (F)

Reference 0.00
Scale factor 9.99
Offset 0.00

Elapsed Time, Value,
min ft

0.0000 0.36
0.0033 0.33
0.0066 0.29
0.0099 0.25
0.0133 - 0.22
0.0166 0.20
0.0200 0.20
0.0233 0.18
0.0266 0.17
0.0300 0.15
0.0333 0.14
0.0500 0.11
0.0666 0.10
0.0833 0.09
0.1000 0.08
0.1166 0.07
0.1333 0.07
0.1500 0.06
0.1666 0.06
0.1833 0.06
0.2000 0.05
0.2166 0.05
0.2333 0.05
0.2500 0.05
0.2666 0.04
0.2833 0.04
0.3000 0.04
0.3166 0.04
0.3333 0.04
0.4167 0.03
0.5000 0.02
0.5833 0.02

0.6667 0.02
0.7500 0.02
0.8333 0.01
0.9167 0.01
1.0000 0.01
1.0833 0.01
1.1667 0.01
1.2500 • 0.00
1.3333 0.01
1.4166 0.00
1.5000 0.00
1.5833 0.00
1.6667 0.00
1.7500 0.00
1.8333 0.00
1.9167 0.00
2.0000 0.00
2.5000 0.00
3.0000 0.00
3.5000 0.00
4.0000 0.00
4.5000 0.00
5.0000 0.00
5.5000 0.00
6.0000 0.00
6.5000 0.00
7.0000 0.00
7.5000 0.00
8.0000 0.00
8.5000 0.00
9.0000 0.00
9.5000 0.00
10.0000 0.00

END

0 B.13
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(5/18/89, Rev. 0)

ELECTRONIC DATA CONTROL FORM

DATE AND.START TIME OF DATA ACQUISITION ^/ 19•1),'r( 13 • 55

DATE AND END TIME OF DATA ACQUISITION

WELL NUMBER (= z3- y0

TYPE OF TEST OR DATA

TYPE AND IDENTIFICATION NUMBER OF DATA LOGGER

4E.vn.,,,.,.^- /Oan r3 ^iuo1^ t^ I K B-7o i

TEST NUMBER 3

CHANNEL OR INPUT NUMBER l

UNITS OF VALUES RECORDED 7-7•

NUMBER OF PAGES ATTACHED

• COMMENTS:

•

^^^'

•

DATA VALIDATION STATEMENT :

The attached data represent the data as originally recorded on the
data logger. Any exceptions and reasons for such are indicated in
the comments section.

Name, title ' Date

B.14
^



WHC-SD-EN-TI-147, Rev. 0

Well: 299-E25-40 0.6667 - 0.00
Test Date: September 29, 1989 0.7500 0.00

Start Time: 13:59 0.8333 0.00
0.9167 0.00

SE1000B 1.0000 0.00
Environmental Logger 1.0833 0.00

09/29 16:30 1.1667 0.00
1.2500 0.00

Unit# 00701 Test# 3 1.3333 0.00
1.4166 0.00

INPUT 1: Level (F) 1.5000 0.00
1.5833 0.00

Reference 0.00 1.6667 • 0.00
Scale factor 9.99 1.7500 0.00
Offset 0.00 1.8333 0.00

1.9167 0.00
Elapsed Time, Value, 2.0000 0.00.

min ft 2.5000 0.00
------------- -------- 3.0000 0.00

0.0000 - 1.18 3.5000 0.00
0.0033 - 1.08 4.0000 0.00
0.0066 - 0.99 4.5000 0.00
0.0099 - 0.91 5.0000 0.00
0.0133 - 0.84 5.5000 0.00
0.0166 - 0.78 6.0000 0.00
0.0200 - 0.73 6.5000 0.00
0.0233 - 0.69 7.0000 0.00

^ 0.0266 - 0.65 7.5000 0.00
0.0300 - 0.61 8.0000 0.00
0.0333 - 0.58 8.5000 0.00
0.0500 .- 0.44 9.0000 0.00

C= 0.0666 - 0.35 9.5000 0.00
0.0833 - 0.28 10.0000 0.00
0.1000 - 0.23 END
0.1166 - 0.18
0.1333 - 0.15
0.1500 - 0.13
0.1666 - 0.11
0.1833 - 0.09
0.2000 - 0.08
0.2166 - 0.06
0.2333 - 0.06
0.2500 - 0.05
0.2666 - 0.04
0.2833 - 0.04
0.3000 - 0.03
0.3166 - 0.03
0.3333 - 0.03
0.4167 - 0.01
0.5000 - 0.00
0.5833 - 0.00

^ 6.15
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WHC-SD-EN-TI-147, Rev. 0

WELL 299-E25-40, SLUG WITHDRAWAL TEST n1
***************:,^**,t,::**+^***^**:***:*,^+***,4.**

THE BELOW HYDRAULIC CONDUCTIVITY VALUE WAS CALCULATED
USING THE BOUWER AND RICE SLUG SLUG TEST METHOD.
SOURCE- "THE BOUWER AND RICE SLUG TEST-AN UPDATE"
GROUND WATER, VOL 27, NO. 3, MAY-JUNE 1989.
^

RADIUSOF CASING USED IN CALCULATIONS HAS BEEN
CORRECTED FOR THE THICKNESS OF GRAVEL OR SAND
PACK DUE TO WATER LEVEL CHANGES IN THE SCREEN OR
OPEN INTERVAL OF WELL.

Rc (ft) Rw (ft) Le (ft) Lw (ft) H (ft)
--------------------------------------------------

.Z297 .3333 16.1000 16.1000 95.0000
**,r+^rt****^*^^*****,r^***^*,^xxr,^x^,^,^*^***

Le/Rw 48.3000000
A. 3.0530930
B- 4.990199E-001
C. 2.6454010
SANDPACK POROSITYS 3.000000E-001
t (min)- 1.000000E-001
1/ts 10.0000000
Yo= (ft) 1.0200000
Yt- (ft) 3.400000E-001
1/t ln(Ya/Yt)= 10.9861200 •
1nE(H-Lw)/Rw]= 5.4667940

' ln(Re/Rw)- 2 .4790210
=3

K (ft/day) - 64.2809700

T OF THE SATURATED SCREEN INTERVAL
(ft2/day)- 1034.9240000

cr ^ ***^**+^*******^^*,^**^**^^**e^*^^^

^
B.18
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00000 WELL 299-E25-40, SLUG WITHDRAWAL TEST #3

Yo PROJECTED = 0.83 ft
Yo OBSERVED = 1.18 it

r,= 0.2297 ft

LINEAR BEST FIT LINE; loglo(Y)= -5.46x + -0.08

K=(r,' In(R./r„)/2L.t) * In(Y,/Yi)
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WHC-SD-EN-TI-147, Rev. 0

WELL 299-E25-40, SLUG WITHDRAWAL TEST #3

THE BELOW HYDRAULIC CONDUCTIVITY VALUE WAS CALCULATED
USING THE BOUWER AND RICE SLUG TEST METHOD.
SOURCE- "THE BOUWER AND RICE SLUG TEST-AN UPDATE"
GROUND WATER, VOL 27, NO. 3, MAY-JUNE 1989.

RADIUS OF CASING USED IN CALCULATIONS HAS BEEN
CORRECTED FOR THE THICKNESS OF GRAVEL OR SAND
PACK DUE TO WATER LEVEL CHANGES IN THE SCREEN OR
OPEN INTERVAL OF WELL.

Rc (ft) Rw (ft) Le (ft) Lw (ft) H (ft)
--------------------------------------------------

.2297 .3333 16.1000 16.1000 95.0000

Le/Rw = 48.3000000
AS 3.0530930
Bs 4.990199E-001
C. 2.6454010
SANDPACK POROSITY- 3.000000E-001
t (min)- 1.000000E-001
1/t= 10.0000000
Yo- (ft) 8.300000E-001
Yt- (ft) 2.300000E-001
1/t ln(Yo/Yt)- 12.8334600^
ln[(H-Lw)/Rw]s 5.4667940
ln(Re/Rw)- 2.4790210

K (ft/day) - 75.0899400
****r***^**,r,^^******x^*,r^***,^,^,^,^,^*^r,^*^^x

T OF THE SATURATED SCREEN INTERVAL
(ft2/day)= 1208.9480000

0_^[

0
B.21
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APPENDIX C

TEST DATA AND ANALYSIS FOR WELL 299-E25-41
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WHC-SD-EN-TI-147, Rev. 0

APPENDIX C

TEST DATA AND ANALYSIS FOR WELL 299-E25-41

This appendix contains the as-built diagram for the well construction,

Slug Test Record Form, Aquifer Test Data Sheets, Equipment Record Forms,

Electronic Data Control Forms, and accompanying data logs and plots for

well 299-E25-41.
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AS-BUILT DIAGRAM

Well Number .299-EZS-41 Geologist 14'L+4-*eRw Page^of. ^

Reviewed by Date IZ - 7-"

Construction Data
Depth

Geologic/Hydrologic Data

Description Diagram
in

Feet
Diagram
Litho. Lithologic Description
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ID Batteue AS-BUILT DIAGRAM
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Well Number 29A - Ezg - N, Geologist M ^ 6 Eeur Page '` of

Reviewed by 7J`3^-`u'.--- Date / Z-7-

Construction Data Geologic/Hydrologic Data
Depth
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Description Diagram Feet Litho. Lithologic Description
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AS-BUILT DIAGRAM
•

Well Number 4-19- E2S-Ni Geologist tA• Lv91N:CN7 Page 3 of

Reviewed by *VLZ^• Date 12-' '

Construction Data
Depth

Geologic/Hydrologic Data

Description Diagram
in

Feet
Diagram
Litho. Lithologic Description
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Data for Well^ ^
^ Pumping Well t'-^-+^3• t

L.oeation ^00 Eat-f A ?4++K Fo,,.w s
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WHC-SD-EN-TI-147, Rev. 0. :

}F

Location 2au c'a-^t A ^?oAk rv,-^ Date of "Test /49-2-9,7
PNL-MP,-5(6-7

Well Number 29G- E 25-^/ Procedure Number fI T-6 , Rcv 0

Type of Test(s)

Personnel Conducting Test Ri// 6r1>1+/17

WELL CONFIGURATION

Well Depth 273.0' Borehole Diameter q
it

Well Casing of Well Screen ^
Inside Diameter ^ Inside Diameter

Length of Screened Interval 13.' &I.N Wa*r) Depth of Screen 2SS'-274'

aa.,cluax,> sl" 4ests ar ie/a/99. und^^l^pccr ''

SLUG INFORMATION

e``^`^^'Slug Constructiqn Materials Carbo^ sfe^l
;^-
rt^Length of Slug S. 05' Diameter of Slua o.w-'^^ .

c=Comments

^' ?Volume of Attachments (if applicable)

MEASUREMENT EQUIPMENT INFORMATION

Make Model Serial Number

Electric Tape

Steel Tape L,a ^ krv+ Smpe. Nr=waY Nubla.< L 3 0

Data logger S/+,A SE1000 $ iKB -701

Transducer Druck- PTX-161 D Z6^ 36

Other

4^,.^,^.%

C.6



WHC-SD-EN-TI-147, Rev. 0

^^
,

^_.

^

0

Equipment Record Form for the Installation and Removal of Data Loggers and
Pressure Transducers •

Initial Check:

Purpose of Installation:

To .•r.on,'76r g/uJc

Monitored Hydrologic Unit or Water Body:

^P/]/^w,ott Hnt^M7:nC^ Aaui{Cf^

Date/Time of Installation: y/z9fBJ Procedure Followed:

Data Logger Make/Model: In S;f„ ^ S E/ooo -8

Serial No.: 1k3--7o1 Number of Channels Used:

Pressure Transducer Full Scale Range: /o ,s; Well No.:<^j-EZS^1l
M k /M ld

'
o e :a e

Druc;- PTX-/G/J^
. Serial No:: 2-6_3./ Depth: w.2761 Ielv

Pressure TransdUcer Full Scale Range: Well No.:
Make/Model:

Serial No.: Depth:

Description of.Data Logger Installation and Well Head C6nfiguration:

j aS•k3 it 72{^i'

„^Ic,,•^"^ ob..rG ^w+^sw^i-c.^^ - ^
d.L

Comments:
ww5 pos%f:or,cd ,'n-ib p/qc,c. w[,ore Phe •ra^r DA,v

'rtcl^' R
LlweiG lac^Y^

^.50
p tlse ^^HSd^czr do^M tne hr,lt. ^j tiv^ fo

f ^ d^ f f{yG nGPoy, ,an¢ e^a4t^ Siyrr., /,.i,ckcur.n) ¢esfs on /o/^./g?a: G

G4(p4C-. %{j?^1$C/r.'tu' 4rd S /wJ /14d r 6G. f<kP•:n owf' q KC// anG/ ^Gt

Equipment Installed By

Date/Time of Equipment Removal: /o12-/ge/ o°,oo l,rs.

Decontamination-Procedure ( if required):

Equipment Removed By J) 'r A'^,weo"Iar ;// Cr,,,

S/,7
.16

,,w7 cuikc^

17

C.7



WHC-SD-EN-TI-147, Rev. 0

(5/18/89, Rev. 0)

ELECTRONIC DATA CONTROL FORM

DATE AND.S'CART TIME OF DATA ACQUISITION p/-) 71f^i /y• JrCD

DATE AND END TIME OF DATA ACQUISITIDN 2.L7lef t $- 6

WELL NUMBER rZ5' - Yl

TYPE OF TEST OR DATA

TYPE AND IDENTIFICATION NUMBER OF DATA LOGGER ^t ..-gZAItZ
/.L..,------rl i^ h ,( ._._i1... /ii.e_02r,i

TEST NUMBER ^

CHANNEL OR INPUT NUMBER

UNITS OF VALUES RECORDED 7-

NUMBER OF PAGES ATTACHED 2-

COMMENTS:

L+x
4

Wa'^r

C-M
•

DATA VALIDATION STATEMENT :

The attached data represent the.data as originally recorded on the
data logger. Any exceptions and reasons for such are indicated in
the comments section.

Wkli=^
Name, title Date

k

0

..>

^

C.8



WHC-SD-EN-TI-147, Rev. 0

El
t.ta
^
.-•,.-.

^
^

^

^ C.9

Well: 299-E25-41
Test Date: September 29, 1989

Start Time: 14:50

SE1000B
Environmental Logger

09/29 16:33

Unit# 00701 Test# 4

INPUT 1: Level (F)

Reference 0.00
Scale factor 9.99
Offset 0.00

Elapsed Time, Value,
min ft

-------------
0.0000

--------
0.94

0.0033 0.83
0.0066 0.74
0.0099 0.67
0.0133 0.61
0.0166 0.56
0.0200 0.51
0.0233 0.46
0.0266 0.42
0.0300 0.39
0.0333 0.36
0.0500 0.24
0.0666 0.17
0.0833 0.12
0.1000 0.09
0.1166 0.06
0.1333 0.05
0.1500 0.04
0.1666 0.03
0.1833 0.02
0.2000 0.02
0.2166 0.01
0.2333 0.01
0.2500 0.01
0.2666 0.01
0.2833 0.01
0.3000 0.,00
0.3166 0.00
0.3333 0.00
0.4167 0.00
0.5000 0.00
0.5833 0.00

0.6667
0.7500
0.8333
0.9167
1.0000
1.0833
1.1667
1.2500
1.3333
1.4166
1.5000
1.5833
1.6667
1.7500
1.8333
1.9167
2.0000
2.5000
3.0000
3.5000
4.0000
4.5000
5.0000
5.5000
6.0000
6.5000
7.0000
7.5000
8.0000
8.5000
9.0000
9.5000
10.0000

END

0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00

- 0.00
- 0.00
- 0.00
- 0.00
- 0.00
- 0.00
- 0.00
- 0.00
- 0.00
- 0.00
- 0.00
- 0.00
- 0.00
- 0.00
- 0.00
- 0.01
- 0.01

0.00
- 0.01
- 0.01
- 0.01
- 0.00
- 0.01
- 0.01
- 0.01



WHC-SD-EN-TI-147, Rev. 0

(5/18/89, Rev. 0)

ELECTRONIC DATA CONTROL FORM

DATE AND.SIART TIME OF DATA ACQUISITION G

DATE AND END TIME OF DATA ACQUISITION ?/19/b'

WELL NUMBER ):F 21 5 - y /

TYP.E OF TEST OR DATA ^ 2M27

TYPE AND IDENTIFICATION NUMBER OF DATA LOGGER

,
TEST NUMBER

CHANNEL OR INPUT NUMBER

UNITS OF VALUES RECORDED

NUMBER OF PAGES ATTACHED

COMMENTS:

^-:
^rx

.-.^„

^

DATA VALIDATION STATEMENT :

The attached data represent the data as originally recorded on the
data logger. Any exceptions and reasons for such are indicated in
the comments section.

Name, title Data

',.

0

0

0

C.10



WHC-SD-EN-TI-147, Rev. 0

Well: 299-E25-41
Test Date: September 29, 1989

Start Time: 15:05

SE1000B
Environmental Logger

09/29 16:35

Unit# 00701 Test# 5

INPUT 1: Level (F)

Reference 0.00
Scale factor 9.99 ,^
Offset 0.00

Elapsed Time, Value,
min ft

-------------
0.0000

-------
- 4.32

0.0033 - 4.49
0.0066 - 4.34
0.0099 - 4.46
0.0133 - 4.45
0.0166 - 4.38
0.0200 - 4.29

^ 0.0233 - 4.15
0.6266 -` 3.94

Lj'^:_; 0.0300 - 3.84
0.0333 - 3.81
0.0500 - 3.63
0.0666 - 3.48
0.0833 - 3.38
0.1000 - 3.29
0.1166 - 3.22
0.1333 - 3.15
0.1500 - 3.10
0.1666 - 3.06
0.1833 - 3.02
0.2000 - 2.98
0.2166 - 2.95
0.2333 - 2.86
0.2500 - 2.83
0.2666 - 2.80
0.2833 - 2.78
0.3000 - . 2.76
0.3166 - 2.74
0.3333 - 2.72
0.4167 - 2.65
0.5000 - 2.60

^
C.11

0.5833
0.6667
0.7500
0.8333
0.9167
1.0000
1.0833
1.1667
1.2500
1.3333
1.4166
1.5000
1.5833
1.6667
1.7500
1.8333
1.9167
2.0000
2.5000
3.0000
3.5000
4.0000
4.5000
5.0000
5.5000
6.0000
6.5000
7.0000
7.5000
8.0000
8.5000
9.0000
9.5000
10.0000

END

- 2.56
- 2.55
- 2.53
- 2.52
- 2.51
- 2.49
- 2.48
- 2.48
- 2.47
- 2.47
- 2.46
- 2.45
- 2.44
- 2.43
- 2.42
- 2.41
- 2.40
- 2.39
- 2.32
- 2.23
- 2.19
- 2.17
- 2.14
- 2.02
- 1.96
- 0.03

0.00
-0.00
0.00

- 0.00
- 0.00
- 0.00
- 0.00
- 0.00

I



WHC-SD-EN-TI-147, Rev. 0

(5/18/89, Rev. 0)

1a

ELECTRONIC DATA CONTROL FORM

DATE AND START TIME OF DATA ACQUISITION /0/2-/$9 , 08.Zir 41!i

DATE AND END TIME OF DATA ACQUISITION /0/2-/99 oS34 k6

WELL NUMBER Es57-4/

TYPE OF TEST OR DATA 5/u., Sr;tc^r^ ?eSf

TYPE AND IDENTIFICATION NUMBER OF DATA LOGGER ?+^ ^fu

Pe^^.'-E SE /oL>o /j Sci b/ ^.^ 1 KB-71zt

TEST NUMBER 9

CHANNEL OR INPUT NUMBER 1

UNITS OF VALUES RECORDED Ae-^

NUMBER OF PAGES ATTACHED 3

COMMENTS:

CD

DATA VALIDATION STATEMENT :

The attached data represent the data as originally recorded on the
data logger. Any exceptions and reasons for such are indicated in
the comments section.

40^Zoll^ . 2c^Z^ ^ 13An
Name, title Date

C.12



WHC-SD=EN-TI-147, Rev. 0

Well: 299-E25-41 0.5833
Test Date: October 2, 1989 0.6667

Start Time: 08:26 0.7500
0.8333

SE10008 0.9167
Environmental Logger 1.0000

10/02 14 :42 1.0833
1.1667

Unit# 00701 Test# 6 1.2500
1.3333

INPUT 1: Level (F) 1.4166
1.5000

Reference 0.00 1.5833
Scale factor 9.99 1.6667
Offset 0.00 1.7500

1.8333
Elapsed Time, Value, 1.9167

min ft 2.0000
------------- -------- 2.5000

0.0000 0.81 3.0000
0.0033 0.81 . 3.5000
0.0066 0.81 4.0000
0.0099 0.77 4.5000
0.0133 0.72 5.0000
0.0166 0.94 5.5000
0.0200 0.88 6.0000^
0.0233 0.84 6.5000
0.0266 1.01 7.0000
0.0300 1.21 7.5000
0.0333 1.09 8.0000
0.0500 1.21 8.5000

^ 0.0666 1.42 9.0000
0.0833 1.35 9.5000

^ 0.1000 0.61 10.0000
0.1166 0.60 END
0.1333 0.46
0.1500 0.36
0.1666 0.28
0.1833 0.23
0.2000 0.19
0.2166 0.16
0.2333 0.14
0.2500 0.12
0.2666 0.11
0.2833 0.10
0.3000 0.09
0.3166 0.08
0.3333 0.08
0.4167 0.06
0.5000 0.05

C.13

0.05
0.05
0.04
0.04
0.04
0.03
0.03
0.03
0.02
0.02
0.02
0.02
0.02
0.02
0.01
0.01
0.01
0.01
0.01
0.01
0.01
0.01
0.01
0.01
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.01
0.00
0.00

.



WHC-SD-EN-TI-147, Rev. 0

(5/18/89, Rev. 0)

ELECTRONIC DATA CONTROL FORM

DATE AND START TIME OF DATA ACQUISITION d9t/0 413.

DATE AND END TIME OF DATA ACQUISITION ^v^z/g9, og^ ys.

WELL NUMBER 299 - F25'=41

TYPE OF TEST OR DATA S /5 l+iifh^a/ Tes7t -

TYPE AND IDENTIFICATION NUMBER OF DATA LOGGER 1^ 5%11i+

SG/OJJ6 -FLJ- lkCd-7o1

TEST NUMBER 7

CHANNEL OR INPUT NUMBER 1

UNITS OF VALUES RECORDED °e-"

NUMBER OF PAGES ATTACHED 2

COMMENTS:
Cm

tffii '

a^^s '

CV7^

DATA VALIDATION STATEMENT :

The attached data represeni, the data as originally recorded on the
data logger. Any exceptions and reasons for such are indicated in
the comments section.

10/3 /2r9
Name, title Date''

C.14



WHC-SD-EN-TI-147, Rev. 0

Well: 299-E25-41 0.6667 _
Test Date: October 2, 1989 0.7500

Start Time: 08:40 0.8333 -
0.9167 -

SE1000B 1.0000 -
Environmental Logger 1.0833 -

10/02 14:46 1.1667 -
1.2500 -

Unit# 00701 Test# 7 1.3333 -
1.4166 -

INPUT 1: Level (F) 1.5000 -
1.5833 -

Reference 0.00 1.6667 -
Scale factor 9.99 1.7500 -
Offset 0.00 1.8333 -

1.9167 -
Elapsed Time, Value, 2.0000 -

min ft 2.5000 -

------------- -------- 3.0000 -
0.0000 - 3.27 3.5000 -
0.0033 - 3.27 4.0000
0.0066 - 3.24 4.5000
0.0099 - 3.21 5.0000
0.0133 - 3.06 5.5000
0.0166 - 3.02 6.0000
0.0200 - 2.95
0.0233 - 2.93

6.5000
7.0000

0.0266 - 2.92 7.5000
0.0300 2.84 END
0.0333 - 2.81
0.0500 - 2.63

rM 0.0666 - 2.47
0.0833 - 2.34
0.1000 - 2.19
0.1166 - 2.06
0.1333 - 1.93
0.1500 - 1.82
0.1666 - 1.72
0.1833 - 1.62
0.2000 - 1.52
0.2166 - 1.43
0.2333 - 1.34
0.2500 - 1.27
0.2666 - 1.19
0.2833 - 1.12
0.3000 - 1.06
0.3166 - 1.00
0.3333 - 0.95
0.4167 - 0.72
0.5000 - 0.56
0.5833 - 0.45

^
C.15

0.36
0.31
0.26
0.22
0.19
0.16
0.14
0.13
0.11
0.10
0.09
0.08
0.07
0.06
0.06
0.05
0.05
0.02
0.01
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00



93 ^30 1 PD3508

n

Cl

0.00 O U 0 0 0 0 0 0 0

-1.00 TRANSDUCER MOVED UPWARD
DURING TEST

v-

w -2.00 0 0
U o 0 0 0
Z

-3.00
W

WELL 299-E25-41, SLUG WITHDRAWAL TEST #5

-4.0D

-5.00

-6.00
0.00 2.00 4.00 6.00 8.00 10.00 12.00

TIME (min)

^
x

N

m

.P
V

m
<

0

• ^^:• . ^



^
^--.
V

^
03 1 30 12), , ^SM 9

I.-N
v 1

.-:
?=^

W
0
z
Q

_
0

J
W

J

tY
W

Q

0.1

9000 4 WELL 299-E25=41, SLUG WITHDRAWAL TEST #5
Y, SHIFT = 1.96 It

Yo PROJECTED = 1.86 ft
Yo OBSERVED = 2.36 ft

r,= 0.2297 It
LINEAR BEST FIT LINE; loglo(Y)= -1.43x + 0.27

K=(r,' In(R./r„)/2L.t) + In(Y0/Yi)
Yi= 0.96 It

K=( (0.2297)2 (2.35) / 2(13.8)(0.20) )+ In(1.86/0.96)

0
0

°po °o

oooOOOpOpOOpo

0

0

0

I K= 21 ft/day

0

0

0.20 min

TIME (t), (min)

x
c')
N

rn

^.

.P
V

N
<

0



WHC-SD-EN-TI-147, Rev. 0

WELL 299-E25-41, SLUG WITHDRAWAL TEST #5, Yt SHIFT =1.96 ft
,^e^^ ^****** ^ ^** ^* ^***t,^*^* ^+^,^,^**x^**x^x*^

THE BELOW HYDRAULIC CONDUCTIVITY VALUE WAS CALCULATED
USING THE BOUWER AND RICE SLUG TEST METHOD.
SOURCE= THE BOUWER AND RICE SLUG TEST-AN UPDATE"
GROUND WATER, VOL 27, NO. 3, MAY-JUNE 1989.
,^*^****^**+,t***«*,k+****,^****^^,^
,rr^^^* ^***^********** ^^*^r,^^^
RADIUS OF CASING USED IN CALCULATIONS HAS BEEN
CORRECTED FOR THE THICKNESS OF GRAVEL OR SAND
PACK DUE TO WATER LEVEL CHANGES IN THE SCREEN OR
OPEN INTERVAL OF WELL.

Rc (ft) Rw (ft) Le (ft) Lw (ft) H (ft)
--------------------------------------------------

.2297 .3333 13.8000 13.8000 95.0000
********** c****,r,t****^*,r***t*^x*t*****,t,t***^x*:

Le/Rw = 41.4000000
A= 2.8792960
B= 4.568365E-001
C. 2.4968560
SANDPACK POROSITY- 3.000000E-001
t (min)= 2.000000E-001
1/t= 5.0000000
Yo- (ft) 1.8600000
Yt= (ft) 9.600000E-001
1/t ln(Yo/Yt)= 3.3069920

LT7 ln[(H-Lw)/Rw]= 5.4955270
ln(Re/Rw)- 2.3494690

,n,-•; *,e^re*,e*^,t^,F,t,k*«,k*^tx,exx**t,r,k,e^*x-t^x^,e*

K (ft/day) - 21 .3947600

ar^ T OF THE SATURATED SCREEN INTERVAL
(ft2/day)= 295.2477000

C.18
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r,= 0.2297 ft
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WHC-SD-EN-TI-147, Rev. 0

WELL 299-E25-41, SLUG WITHDRAWAL TEST #7
,,;^ ,^r*********^r**x^****,^**********x^**t,^,^**^,c^t^x,^,^*^

THE BELOW HYDRAULIC CONDUCTIVITY VALUE WAS CALCULATED
USING THE BOUWER AND RICE SLUG TEST METHOD.
SOURCE- "THE BOUWER AND RICE SLUG TEST-AN UPDATE"
GROUND WATER, VOL 27, NO. 3, MAY-JUNE 1989.

RADIUS OF CASING USED IN CALCULATIONS HAS BEEN
CORRECTED FOR THE THICKNESS OF GRAVEL OR SAND
PACK DUE TO WATER LEVEL CHANGES IN THE SCREEN OR
OPEN INTERVAL OF WELL.

Rc (ft) Rw (ft) Le (ft) Lw (ft) H(ft)
--------------------------------------------------

.2297 . 3333 13.8000 13.8000 95.0000
****^*#*******************^**,^****^^x**^*
Le/Rw = 41.4000000
A. 2.8792960
B- 4.568365E-001
C= 2.4968560
SANDPACK POROSITY- 3.000000E-001
t (min)- 2.500000E-001
1/t- 4.0000000
Yo= (ft) 3.1800000
Yt= (ft) 1.2700000
1/t ln(Yo/Yt)- 3.6714570^

K ln[(H-Lw)/Rwj= 5.4955270
in ln(Re/Rw)- 2.3494690

= K (ft/day) = 23.7527200
.^' *irtYe,t+F,k,E**,k*ar,Hc^**,k*,ktk^e^r******,F***,c,c,Eikxirk,t****

T OF THE SATURATED SCREEN INTERVAL
c.^ (ft2/day)- 327.7876000

40
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WHC-SD-EN-TI-147, Rev. 0

WELL 299-E25-41, SLUG INJECTION TEST #4
,^*************^,^,^***^*^,^x^**,^,^^x ^^^****,^,^**
THE BELOW HYDRAULIC CONDUCTIVITY VALUE WAS CALCULATED
USING THE BOUWER AND RICE SLUG TEST METHOD.
SOURCE- "THE BOUWER AND RICE SLUG TEST-AN UPDATE"
GROUND WATER, VOL 27, NO. 3, MAY-JUNE 1989.
*****^*******^*^^*** ^,^+,^*^****,^,^ ^*,^,^

RADIUS OF CASING USED IN CALCULATIONS HAS BEEN
CORRECTED FOR THE THICKNESS OF GRAVEL OR SAND
PACK DUE TO WATER LEVEL CHANGES IN THE SCREEN OR
OPEN INTERVAL OF WELL.

Rc (ft) Rw (ft) Le (ft) Lw (ft) H (ft)
--------------------------------------------------

.2297 .3333 13.8000 13.8000 95.0000
****,^******************^****:****^,^^,^x**
Le/Rw - 41.4000000
A. 2.8792960
B= 4.568365E-001
C. 2.4968560
SANDPACK POROSITY= 3.000000E-001
t (min)= 2.500000E-002
1/t= 40.0000000
Yo- (ft) 8.900000E-001
Yt- (ft) 4.400000E-001
1/t ln(Yo/Yt)= 28.1778700

•

ln[(H-Lw)/Rw]= 5.4955270
ln(Re/Rw)- 2.3494690

..•„_, t,tie+^,t,^te,ttk,ti*int,t,t,t*t,rrc,t*x^**^,tx^^eatat,e^*

K (ft/day) - 182.2982000

T OF THE SATURATED SCREEN INTERVAL
V-s°r (ft2/day)- 2515.7150000

^
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0 0o WELL 299-E25-41, SLUG INJECTION TEST #66
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1 r^ 0.2297 ft

LINEAR BEST FIT LINE; logla(Y)= -5.51 x+ 0.01
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WHC-SD-EN-TI-147, Rev. 0

WELL 299-E25-41, SLUG INJECTION TEST #6

THE BELOW HYDRAULIC CONDUCTIVITY VALUE WAS CALCULATED
USING THE BOUWER AND RICE SLUG TEST METHOD.
SOURCE- "THE BOUWER AND RICE SLUG TEST-AN UPDATE"
GROUND WATER , VOL 27, NO. 3, MAY-JUNE 1989.

RADIUS OF CASING USED IN CALCULATIONS HAS BEEN
CORRECTED FOR THE THICKNESS OF GRAVEL OR SAND
PACK DUE TO WATER LEVEL CHANGES IN THE SCREEN OR
OPEN INTERVAL OF WELL.

-------- --- ---
Rc (ft) Rw (ft) Le (ft) Lw (ft) H (ft)
--------------------------------------------------

.2297 .3333 13.8000 13.8000 95.0000

Le/Rw = 41.4000000
A- 2.8792960
Be 4.568365E-001
C. 2.4968560
SANDPACK POROSITY- 3.000000E-001
t (min)= 8.000000E-002
1/t= 12.5000000
Yo- (ft) 1.0200000
Yt- (ft) 3.700000E-001
1/t ln(Yo/Yt)- 12.6756900

KIAD ln[(H-Lw)/Rw]= 5.4955270
ln(Re/Rw)- 2.3494690

K (ft/day) - 82.0060400

T OF THE SATURATED SCREEN INTERVAL
(ft2/day)- 1131.6830000en y^^^y^^ ^yy

cr^

0 C.27
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APPENDIX D

TEST DATA AND ANALYSIS FOR WELL 299-E27-12
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WHC-SD-EN-TI-147, Rev. 0

APPENDIX D

^

TEST DATA AND ANALYSIS FOR WELL 299-E27-12

This appendix contains the as-built diagram for the well construction,

.Slug Test Record Form, Aquifer Test Data Sheets, Equipment Record Forms,

Electronic Data Control Forms, and accompanying data logs and plots for well

4299-E27-12.
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^Batielle AS-BUILT DIAGRAM
hcihc Nenh.rtn tabonlwna
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9 Aquifer Test Data WHC-SD-EN-TI-147, Rev. 0

Location "'00 EGsr Adz.f C iU"',o^ /^.r^

.^ Type of Aquifer Test

How C Measured

How W L's Measured -957'"/*- ^r / a`/ r/y^ c
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WHC-SD-EN-TI-147, Rev. 0

0

k.=)A_3

17^
Ln

-^..-•
^

4"'k`-Z

k:S:

Equipment Record Form for the Installation and Removal of Data Loggers and
Pressure Transducers

Initial Check: ^-v La

Purpose of Installation:

iYl W L GkN'n.8w

.S'llC "r
GJ

Monitored Hydrologic Unit or Water Body:

Date/Time of Installation: Procedure Followed: w^..51

Data Logger Make/Model: SE10001b

Serial No.:
I

I Number of Channels Used: (

Pressure Transducer
Make/Model:

Full Scale Range: Well No.: Zyy_^

S.. 5 ita- a;x ,^ r) Serial No.: ;L^9/98 Depth:

Pressure Transducer
Make/Model:

Full Scale Range: Well No.:

Serial No.: Depth:

Description of Data Loaoer Installation and Well Head Configuration:

,Pj ^q.rr..

Comments:

Equipment Installed By S V• o r5^

Date/Time of Equipment Removal:

Decontamination Procedure (if required):

Equipment Removed By S
L)

iZ

0
D.6
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WHC-SD-EN-TI-147, Rev. 0

Location 7Avv-'1

Well Number 7 -/,2,

Type of Test(s)

Personnel Condu

WELL CONFIGURATION

^
Lr7
y

4'r^^
M

Well Depth a7/. S roc Borehole Diameter JS "

Well Casing Well Screen
Inside Diameter *' Inside Diameter

Length of Screened Interval A0--=^y- Depth of Screen aS/- a7-^/

Comments +^flc7 // un611-1 Apl a'

SLUG INFORMATION

Slug Construction Materials Cwz,n bL,"o,

Length of Slug - G" - -- • Diameter of Slug 2.^.S"

Comments

Volume of Attachments (if applicable)

MEASUREMENT EQUIPMENT INFORMATION

Make

Electric Tape

rSteel Tape 4Q14-0-

Data logger G^P

Transducer

Other
^zi^g

Model Serial Number

4,do 4- ,^a7^'^.

v^-^

"alza/89

0
D.7 ,

Date of Test 16115$T4

Procedure Number ^l-T=G



WHC-SD-EN-TI-147, Rev. 0

(5/18/89, Rev. 0)

^
ELECTRONIC DATA CONTROL FORM

DATE AND START TIME OF DATA ACQUISITION )Dh9 /B9 /1/a3

DATE AND END TIME OF DATA ACQUISITION

WELL NUMBER &R q Z:^a:; - 1Z

TYPE OF TEST OR DATA _ s/u^ _i_h k odS-Iat

TYPE AND IDENTIFICATION NUMBER OF DATA LOGGER

I^rn wni- s^- i o007^ 1 Ke -^a /

TEST NUMBER ^

CHANNEL OR INPUT NUMBER

UNITS OF VALUES RECORDED

NUMBER OF PAGES ATTACHED Z

COMMENTS:

.y

.^^

K=2
ve±
e;^a DATA VALIDATION STATEMENT :
crt

The attached data represent the data as originally recorded on the
data logger. Any exceptions and reasons for such are indicated in
the comments section.-

4r6 OL
Name, tit14 Date

^ . ^
D.8



® WHC-SD-EN-TI-147, Rev. 0

Well: 299-E27-12
Test Date: October 19,

0.5833
1989 0.6667

0.00
0.00

Start time: 14:25 0.7500 0.00
0.8333 0.00

SE1000B 0.9167 0.00
Environmental Logger 1.0000 0.00

10/19 16:52 1.0833 0.00
1.1667 0.00

Unit# 00701 Test# 4 1.2500 0.00
1.3333 0.00

INPUT 1: Level (F) 1.4166 0.00
1.5000 0.00

Reference 0.00 1.5833 0.00
Scale factor 9.99 1.6667 0.00
Offset - 0.01 1.7500 0.00

1.8333 0.00
Elapsed Time, Value, 1.9167 0.00

min ft 2.0000 0.00
------------- -------- 2.5000 0.00

0.0000 0.30 3.0000 0.00
0.0033 - 0.50 3.5000 0.00
0.0066 - 0.14 4.0000 0.00
0.0099 0.18 4.5000 0.00
0.0133 - 0.13 5.0000 0.00
0.0166 0.05 5.5000 0.00
0.0200 0.00 6.0000 0.00
0.0233 0.02 6.5000 0.00
0.0266 0.02 7.0000 0.00

.. 0.0300 0.02 7.5000 0.00^ ^
0.0333 0.03 8.0000 0.00
0.0500 - 0.00 8.5000 0.00

CM 0.0666 0.00 9.0000 0.00
CY12 0.0833 0.00 9.5000 0.00

0.1000 0.00 10.0000 0.00
^`"'"`^4 0.1166 0.00 END

0.1333 0.00
0.1500 0.00
0.1666 0.00
0.1833 0.00
0.2000 0.00
0.2166 0.00
0.2333 0.00
0.2500 0.00
0.2666 0.00
0.2833 0.00
0.3000 0.00
0.3166 0.00
0.3333 0.00
0.4167 0.00
0.5000 0.00

D.9



WHC-SD-EN-TI-147, Rev. 0

(5/18/89, Rev. 0)

ELECTRONIC DATA CONTROL FORM

DATE AND START TIME OF DATA ACQUISITION io/ 19 /99

DATE AND END TIME OF DATA ACQUISITION

WELL NUMBER eIZ GT 9-

TYPE OF TEST OR DATA 5/^.c w D

TYPE AND IDENTIFICATION NUMBER OF DATA LOGGER

i^ri, z E' I oooR

TEST NUMBER S

CHANNEL OR INPUT NUMBER !

UNITS OF VALUES RECORDED

NUMBER OF PAGES ATTACHED Zz-

COMMENTS: s^.,^.G 2^

.̂.....^
^

DATA VALIAATION-STA_T MEN_T_:
C-,

The attached data represent the data as originally recorded on the
data logger. Any exceptions and reasons for such are indicated in
the comments section.

.T v , L.^ 5 `4 /2-'^/e-L
Name, Date

^ ^D.10,



0 WHC-SD-EN-TI-147, Rev. 0

A
Lr7r,.
.-.-a

^
^

c^

Well: 299-E27-12
Test Date: October 19, 1989

Start Time: 14:39

SE1000B
Environmental Logger

10/19 16:53

Unit# 00701 Test# 5

INPUT 1: Level (F)

Reference 0.00
Scale factor 9.99
Offset - 0.01

Elapsed Time, Value,
min ft

------------
0.0000

- --------
- 0.15

0.0033 - 0.31
0.0066 - 0.34
0.0099 - 0.32
0.0133 - 0.26
0.0166 - 0.17
0.0200 - 0.09
0.0233 -4-0.02
0.0266 0.01
0.0300 0.03
0.0333 0.03
0.0500 0.00
0.0666 - 0.00
0.0833 - 0.00
0.1000 - 0.00
0.1166 - 0.00
0.1333 - 0.00
0.1500 - 0.00
0.1666 - 0.00
0.1833 - 0.00
0.2000 - 0.00
0.2166 - 0.00
0.2333 - 0.00
0.2500 - 0.00
0.2666 - 0.00
0.2833 - 0.00
0.3000 - 0.00
0.3166 - 0.00
0.3333 - 0.00
0.4167 - 0.00
0.5000 - 0.00

0.5833
0.6667
0.7500
0.8333
0.9167
1.0000
1.0833
1.1667
1.2500
1.3333
1.4166
1.5000
1.5833
1.6667
1.7500
1.8333
1.9167
2.0000
2.5000
3.0000
3.5000
4.0000
4.5000
5.0000
5.5000
6.0000
6.5000
7.0000
7.5000
8.0000
8.5000
9.0000
9.5000
10.0000

END

S D.11 ^

0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00



WHC-SD-EN-TI-147, Rev. 0

(5/18/89, Rev. 0)

0

ELECTRONIC DATA CONTROL FORM

DATE AND START TIME OF DATA ACQUISITION 10/A7A5 `! c4S
..
3

DATE AND END TIME OF DATA ACQUISITION

WELL NUMBER a9 `I - E7.2-+ - I Z

TYPE OF TEST OR DATA .5 4^f --"nro

TYPE AND IDENTIFICATION NUMBER OF DATA LOGGER

TEST NUMBER G

CHANNEL OR INPUT NUMBER /

UNITS OF VALUES RECORDED

NUMBER OF PAGES ATTACHED Z-

COMMENTS: •
K'-j
Cr-#

DATA VALIDATION STATEMENT :

The attached data represent the data as originally recorded on the
data logger. Any exceptions and reasons for such are indicated in
the comments section.

-7- 1/..8V7 1 /,... b^-- '/,) IZaf $ t
Name, ti tle Date

0

D.12



WHC-SD-EN-TI-147, Rev. 0

Well: 299-E27-12 0.5833 0.00
Test Date: October 19, 1989 0.6667 0.00

Start Time: 14:53 0.7500 0.00
0.8333 0.00

SE1000B 0.9167 0.00
Environmental Logger 1.0000 0.00

10/19 16:55 1.0833 0.00
1.1667 0.00

Unit# 00701 Test# 6 1.2500 0.00
1.3333 0.00

INPUT 1: Level (F) 1.4166 0.00
1.5000 0.00

Reference 0.00 1.5833 0.00
Scale factor 9.99 1.6667 0.00
Offset 0.01 1.7500 0.00

1.8333 0.00
Elapsed Time, Value, 1.9167 0.00

min ft 2.0000 0.00
------------- -------- 2.5000 0.00

0.0000 0.55 3.0000 0.00
0.0033 0.57 3.5000 0.00
0.0066 0.56 4.0000 0.00
0.0099 0.51 4.5000 0.00
0.0133 0.51 5.0000 0.00
0.0166 0.52 5.5000 0.00
0.0200 0.21 6.0000 0.00
0.0233 -^ 0.35 6.5000 0.00
0.0266 - 0.54 7.0000 0.00
0.0300 0.06 7.5000 0.00
0.0333 0.23 8.0000 0.00
0.0500 0.03 8.5000 0:00

CM 0.0666 0.01 9.0000 0.00
^^- 0.0833 0.00 9.5000 0.00
^e^r 0.1000 0.00 10.0000 0.00

0.1166 0.00 END
0.1333 0.00
0.1500 0.00
0.1666 0.00
0.1833 0.00
0.2000 0.00
0.2166 0.00
0.2333 0.00
0.2500 0.00
0.2666 0.00
0.2833 0.00
0.3000 0.00
0.3166 0.00
0.3333 0.00
0.4167 0.00
0.5000 0.00

•` D.13



WHC-SD-EN-TI-147, Rev. 0

(5/18/89, Rev. 0)

ELECTRONIC DATA CONTROL FORM

DATE AND START TIME OF DATA ACQUISITION /oLiZIP iS'ola

DATE AND END TIME OF DATA ACQUISITIDN 10Lf/f39 t:51 6

WELL NUMBER

TYPE OF TEST OR DATA S%uC w ir^

TYPE AND IDENTIFICATION NUMBER OF DATA LOGGER
41":^ 5 61 ceoA i Ke'2• - ^-O /

TEST NUMBER

CHANNEL OR INPUT NUMBER /

UNITS OF VALUES RECORDED

NUMBER OF PAGES ATTACHED

CDMMENTS:

d^

R

'E-L

e.=

•

DATA VALIDATION STATEMENT :

The attached data represent the data as originally recorded on the
data logger. Any exceptions and reasons for such are indicated in
the comments section.

zr4-=- - Ugz" S .^in^l r' 16
11•yf 81

Name, title Date

q

•

D.14



^ WHC-SD-EN-TI-147, Rev. 0

Well: 299-E27-12 0.5833 0.00
Test Date: October 19, 1989 0.6667 0.00

Start Time: 15:06 0.7500 0.00
0.8333 0.00

SE1000B 0.9167 0.00
Environmental Logger 1.0000 0.00

10/19 16 :57 1.0833 0.00
1.1667 0.00

Unit# 00701 Test# 7 1.2500 0.00
1.3333 0.00

INPUT 1: Level (F) 1.4166 0.00
1.5000 0.00

Reference 0.00 1.5833 0.00
Scale factor 9.99 1.6667 0.00
Offset - 0.01 1.7500 0.00

1.8333 0.A0
Elapsed Time, Value, 1.9167 0.00

min ft 2.0000 0.00
------------- -------- 2.5000 0.00

0.0000 - 0.24 3.0000 0.00
0.0033 - 0.31 3.5000 0.00
0.0066 - 0.28 4.0000 0.00
0.0099 - 0.20 4.5000 0.00
0.0133 - 0.13 5.0000 0.00
0.0166 - 0.06 5.5000 0.00

^ 0.0200
0.0233

0.00
0.03

6.0000
6.5000

0.00
0.00

0.0266 0.05 7.0000 0.00
0.0300 0.06 7.5000 0.00
0.0333 0.03 8.0000 0.00
0.0500 0.00 8.5000 0.00

Cn 0.0666 0.00 9.0000 0.00
0.0833 0.01 9.5000 0.00
0.1000 0.00 10.0000 0.00
0.1166 0.00 END
0.1333 0.00
0.1500 0.00
0.1666 0.00
0.1833 0.00
0.2000 0.00
0.2166 0.00
0.2333 0.00
0.2500 0.00
0.2666 0.00
0.2833 0.00
0.3000 0.00
0.3166 0.00
0.3333 0.00
0.4167 0.00
0.5000 0.00

• ,
D.15



WHC-SD-EN-TI-147, Rev. 0

(5/18/89, Rev. 0)

0

ELECTRONIC DATA CONTROL FORM

DATE AND START TIME OF DATA ACQUISITION 0743 h,%.

DATE AND END TIME OF DATA ACQUISITION 10A'^^ 0753 N15.

WELL NUMBER -iL

TYPE OF TEST OR DATA S!u

Tn Sif4TYPE AND IDENTIFICATION NUMBER OF DATA LOGGER

Hev^„'t 5 Ewo B 1 K Q-7^61

TEST NUMBER d

CHANNEL OR INPUT NUMBER 1

UNITS OF VALUES RECORDED

NUMBER OF PAGES ATTACHED Z

COMMENTS: y1/ ^
c^ ^^S ^ ^ ^ S( NG

G`^3

^."s

C^

DATA VALIDATION STATEMENT :

The attached data represent the data as originally recorded on the
data logger. Any exceptions and reasons for such are indicated in
the comments section.

^.me 1^^ -^-
Name, title Date

.

D.16



^ WHC-SD-EN-TI-147, Rev. 0

Well: 299-E27-12 0.5833 _
Test Date: October 20, 1989 0.6667

Start Time: 07:43 0.7500 -
0.8333 -

SE1000B 0.9167 -
Environmental Logger 1.0000 -

10/20 15:54 1.0833 -
1.1667 -

Unit# 00701 Test# 0 1.2500 -
1.3333 -

INPUT 1: Level (F) 1.4166 -
1.5000 -

Reference 0.00 1.5833 -
Scale factor 9.99 1.6667 -
Offset - 0.01 1.7500 -

1.8333 -
Elapsed Time, Value, 1.9167 -

min ft 2.0000 -
------------- -------- 2.5000 -

0.0000 - 0.25 3.0000 -
0.0033 - 0.24 3.5000 -
0.0066 - 0.20 4.0000 -
0.0099 - 0.15 4.5000 -
0.0133 - 0.09 5.0000 -
0.0166 - 0.02 5.5000 -
0.0200 0.00 6.0000 -
0.0233 0.04 6.5000

^ 0.0266 0.10 7.0000 -
0.0300 0.08 7.5000 -
0.0333 0.05 8.0000 -
0.0500 0.00 8.5000 -
0.0666 - 0.00 9.0000 -
0.0833 0.00 9.5000 -
0.1000 0.00 10.0000 -
0.1166 0.00 END
0.1333 0.00
0.1500 - 0.00
0.1666 - 0.00
0.1833 - 0.00
0.2000 - 0.00
0.2166 - 0.00
0.2333 - 0.00
0.2500 - 0.00
0.2666 - 0.00
0.2833 - 0.00
0.3000 - 0.00
0.3166 - 0.00
0.3333 - 0.00
0.4167 - 0.00
0.5000 - 0.00

D.17

0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.01
0.01
0.01
0.01
0.01
0.01
0.01
0.01
0.01
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WELL 299-E27-12, SLUG INJECTION TEST 4
0.60 o s ro-o WELL 299-E27-12, SLUG INJECTION TEST 6a
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oaoao WELL 299-E27-12. SLUG WITHDRAWAL TEST 2
"^o WELL 299-E27-12, SLUG WITHDRAWAL TEST
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WHC-SD-EN-TI-147, Rev. 0

APPENDIX E

TEST DATA AND ANALYSIS FOR WELL 299-E27-13

A
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WHC-SD-EN-TI-147, Rev. 0

APPENDIX E

TEST DATA AND ANALYSIS FOR WELL 299-E27-13

• This appendix contains the as-built diagram for the well construction,

Slug Test Record Form, Aquifer Test Data Sheets, Equipment Record Forms,

Electronic Data Control Forms, and accompanying data logs and plots for

,well 299-E27-13.

^ E.1



WHC-SD-EN-TI-147, Rev. 0

^^^^„^BatteUe AS-BUILT DIAGRAM

^Welt Number ^py-L^ T" 13 Geologist

01 21Reviewed by Date 12 - ' 8S

Construction Data

Description
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WHC-SD-EN-TI-147, Rev. 0

^Battelte AS-BUILT DIAGRAM.><„K ^h...A ^^,.^..

Well Number Geologist Page of

Reviewed by ^^•I'it• Date 1L-6,41

Construction Data Geologic/Hydrologic Data
Depth
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Description Diagram Feet Litho. Lithologic Description
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WHC-SD-EN-TI-147, Rev. 0

;;,^Batteue AS-BUILT DIAGRAM
aX01C h0lt^ ^aOpfitC.Yl

Well Number 2"1 ' E2-7' IS Geologist ^-^'• ^°0` ' c Page ^ of

Reviewed by Date

Construction Data Geologic/Hydrologic Data

Depth
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Aquifer Test Data WHC-SD-EN-TI-147, Rev. 0 page ^ of ^

Data for Well <' %9- E.27- 13

Location 20o tas* C '71.. k'S'
Pumping Well -

Observation Wells --
Type of Aquifer Test

How Q Measured -
How W.L's Measured ^F f?AP-rs/y rz...dacc.Deptn of Pump/Airpipe -

Rad /Dist^From Pumping Well Z Pump On: date " time
Meas. Point for W.L's 7-0P F'^f" cos%^ Pump Off: date - time
Elevatio tl of Meas. Poim Duration of Aquifer Test -
Too et 4'.Z.D. cws.w4 !s I•S Ft. arb4re ^ro«.r/Stti-{a^t

Time
t at t' = 0

Water Level Data
Static Water Level Discharge

9
9

C

Dav
Ciodc
Time I t V t/t' Reatltng

Conwrsion:
or Cama!ons

Water
LwN s or S.

R.,d•
mg Q

0 o
°
C

omments

Io o ^ 0$2o ( llQIJ Sbf o r:

26 Zee 2.34' -•1,c

276. f7' SfeLl •fn brLioo-!^

voYo /a a G/.^w llfi• wo r^i

i i

as4H 3•96 sef ie --o ?es .k Ti..s•
HG u// s/w

sfi d / n . I
SC4 S/ 6e%~ s ofit .r^ /e

OY} /J°. SS' rt4:= o TfA'f' 7A ^. Tra+S•

I 00 A,/l S/N

/ S'/1 'lL^^/• (

J oJZ !v^(l .o- o bo. /

O -LJ

t

t t

I

I
I

t (
I I i

'
{

PNL- A'\A-567, AT-G, Rev•o E . 5



WHC-SD-EN-TI-147, Rev. 0

^

Location Zco Eas7` %a.,k For,., Date of Test 10/10/85
PNL-M A7567,

Wel l: Number Z99- E27 -13 Procedure Number AT-6 i4av 0

Type of Test(s) S1141 tv,^hd.awa^ Tesf

Personnel Conducting Test 11 P Ne..^,.,^r

WELL CONFIGURATION

Well Depth 2,74. 37 'belaw !a«d sk«^o^z Borehole Di ameter S"

Well Casing Well Screen
Inside Diameter 4

" Inside Diameter q

Length of Screened Interval 1^.41^(bolou) u)a^'e1 Depth of Screen
,

Comments Wal( !s uNdeveloped

SLUG INFORMATION

a.z."^
Slug Construction Materials Corbon s7lral

,

LF7
f 'R

Length of Slug (.o Diameter of Sluq 2'.^ "^

$

Comments
C3
'-=' Volume of Attachments ( if apolicable)
e*1.
cy'^

MEASUREMENT EQUIPMENT INFORMATION

Make Model Serial Number

Electric Tape Slope 5i,4s3 /21 7^L

Steel Tape (y^C 1n Super-H:way M«b%wr 300 -14{

Data logger SN S; tK yrrr.J f SF ^xu a t!r[3-7a1

Transducer Dru c k P'T x- 16 r D 2>`f 19

Other

E.6



WHC-SD-EN-TI-147, Rev. 0

Equipment Record Form for the Installation and Removal of Data Loggers and
Pressure Transducers

Uj
^_.

^

11

Initial Check: r^k

Purpose of Installation:

o b"otiifor s/49 wifl+drowa/ ^$t KSponSt

Monitored Hydrologic Unit or Water Body:

^jJ/lerr»^St (./ncanr'^Cd A

Date/Time of Instal lation: ,o/zof,^ ogyo ;,.5. Procedure Followed: kN^^^e

Data Logger Make/Model : Sr, 5l't44 / S Fioua !3

Serial No.: 1/cB-7,oi Number of Channels Used: 1

Pressure Transducer Full Scale Range: s; Well No.: ^
Make/Model:

^o P y y_Ei7_^3

Dn.4K / P'rx-16iD Serial No.: 25919g Depth

Pressure Transducer Ful-l Scale Range: Well No.:
Make/Model:

Serial No.: Depth:

Description of Data Loager Installation and Well Head Configuration:
ht'11w

^"^ M ( ^SA7 r7'r'iGX4t F 0" CYSiw.^ 1$ 1•9,

obove lo..d sw.^j'o(.^ .

^f̂l

sVI
// i / //

Comnents:
Sltty ^..as ^os;^+w.ed aiovC. tft .ofEi Le^n+t placTH^ ^,.a..sdu

C(uw. t^ tHC L^f .+ o{ f^+t .e!(. S/+ry wos theN ^w,.eYed lnto

p.sr+ ;obn 6el,l«. ^ade.r. Ce,.•e.(t.rod has Nj ke,,, p,jeaP yet

Equipment Installed By 7.2, ^e

Date/Time of Equipment Removal: o9/S 4n.

Decontamination Procedure ( if required):

Equipment Removed By D. z. New^e^.^.

r

.s.

E.7



WHC-SD-EN-TI-147, Rev. 0

(5/18/89, Rev. 0)

^
ELECTRONIC DATA CONTROL FORM

DATE AND START TIME OF DATA ACQUISITION iD^/a9 oa^6 ti^.

DATE AND END TIME OF DATA ACQUISITION +oh 6/89 ofrS6 tirs.

WELL NUMBER 6LS ^J

TYPE OF TEST OR DATA 514., '(est

TYPE AND IDENTIFICATION NUMBER OF DATA LOGGER .In 5%fw

Ner^;f 5Eiooo $ 5/)v 1 Kl3-7rG1

TEST NUMBER /

CHANNEL OR INPUT NUMBER

UNITS OF VALUES RECORDED {t

NUMBER OF PAGES ATTACHED y

COMMENTS:
TCS t 1= ld%^'hcf•aw 5/44

U7

.°n^a

C^F

ve^-n

DATA VALIDATION STATEMENT :[ar

The attached data represent the data as originally recorded on the
data logger. Any exceptions and reasons for such are indicated in
the comments section.

2&&UeY /0 /zo/85
Name, title Date '

E.8



WHC-SD-EN-TI-147, Rev. 0

- Well: 299-E27-13 0.5833 0.00, ^
Test Date: October 20, 1989 0.6667 0.00

Start Time: 08:46 0.7500 0.00
0.8333 0.00

SE1000B 0.9167 0.00
Environmental Logger 1.0000 0.00

10/20 15 :57 1.0833 0.00
1.1667 0.00

Unit# 00701 Test# 1 1.2500 0.00
1.3333 0.00

INPUT 1: Level (F) • 1.4166 0.00
1.5000 0.00

Reference 0.00 1.5833 0.00
Scale factor 9.99 1.6667 0.00
Offset - 0.01 1.7500 0.00

1.8333 0.00
Elapsed Time, Value, 1.9167 0.00

min ft 2.0000 0.00
------------- -------- 2.5000 0.01

0.0000 - 0.23 3.0000 0.01
0.0033 - 0.10 3.5000 0.00
0.0066 - 0.53 4.0000 0.01
0.0099 - 0.46 4.5000 0.01
0.0133 - 0.36 5.0000 0.01
'0.0166 - 0.30 5.5000 0.01
0.0200 - 0.24 6.0000 0.01
0.0233 -. 0.20 6.5000 0.01
0.0266 - 0.17 7.0000 0.01

r^? 0.0300 - 0.15 7.5000 0.01
0.0333 - 0.14 8.0000 0.01
0.0500 - 0.06 8.5000 0.01

C-2 0.0666 - 0.01 9.0000 0.01
^̂ 0.0833 - 0.00 9.5000 0.01

0.1000 0.00 10.0000 0.01
0.1166 0.00 END
0.1333 0.00
0.1500 0.00
0.1666 0.00
0.1833 0.00
0.2000 0.00
0.2166 0.00
0.2333 0.00
0.2500 0.00
0.2666 0.00
0.2833 0.00
0.3000 0.00
0.3166 0.00
0.3333 0.00
0.4167 0.00
0.5000 0.00

E.9



WHC-SD-EN-TI-147, Rev. 0

(5/18/89, Rev. 0)

ELECTRONIC DATA CONTROL FORM

DATE AND START TIME OF DATA ACQUISITION /v/=T 9:oa

DATE AND END TIME OF DATA ACQUISITION

WELL NUMBER'^4`'^^ 7 - i3

TYPE OF TEST OR DATA 51u4 T25 t

TYPE AND IDENTIFICATION NUMBER OF DATA LOGGER
Her..+lf S Fio 0 o B 5/N 1 k B-7dl

TEST NUMBER Z

CHANNEL OR INPUT NUMBER t

UNITS OF VALUES RECDRDED P

NUMBER OF PAGES ATTACHED 2-

COMMENTS:
?est Z = ^/%fhdra,,, S/taa

ĈX7,. .,
^-^

F̂PS
^v^ DATA VALIDATION STATEMENT :
01^

The attached data represent the data as originally recorded on the
data logger. Any exceptions and reasons for such are indicated in
the comments section.

/a^ ^wcrivK/,r. 6^3^(^l 1'^2o^g5
Name, title Date

E.10



WHC-SD-EN-TI-147, Rev. 0

Well: 299-E27-13 0.5833 0.00
Test Date: October 20, 1989 0.6667 0.00

Start Time: 09:00 0.7500 0.00
0.8333 0.00

SE1000B •0.9167 0.00
Environmental Logger 1.0000 0.00

10/20 15 :59 1.0833 0.00
1.1667 0.00

Unit# 00701 Test# 2 1.2500 0.00
1.3333 0.00

INPUT 1: Level (F) 1.4166 0.00
1.5000 0.00

Reference 0.00 1.5833 0.00
Scale factor 9.99 1.6667 0.00
Offset - 0.01 1.7500 0.00

1.8333 0.00
Elapsed Time, Value, 1.9167 0.00

min ft 2.0000 0.00
------------- -------- 2.5000 0.00

0.0000 0.07 3.0000 0.00
0.0033 - 0.74 3.5000 0.00
0.0066 - 1.07 4.0000 0.00
0.0099 - 1.02 4.5000 0.00
0.0133 - 0.89 5.0000 0.00
0.0166 - 0.79 5.5000 0.00
0.0200 - 0.72 6.0000 0.00
0.0233 -- 0.64 6.5000 0.00
0.0266 - 0.58 7.0000 0.00
0.0300 - 0.54 7.5000 0.00
0.0333 - 0.49 8.0000 0.00
0.0500 - 0.31 8.5000 0.00
0.0666 - 0.20 9.0000 0.00
0.0833 - 0.13 9.5000 0.00
0.1000 - 0.08 10.0000 0.00
0.1166 - 0.05 END
0.1333 - 0.03
0.1500 - 0.02
0.1666 - 0.01
0.1833 - 0.00
0.2000 - 0.00
0.2166 - 0.00
0.2333 0.00
0.2500 0.00
0.2666 0.00
0.2833 0.00
0.3000 0.00
0.3166 0.00
0.3333 0.00
0.4167 0.00
0.5000 0.00

E.11
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0 0
Q °

00 0

-0.20 -
0

0 0
0

0 0

v -0.40
0

W 0

z 0 0

0_ -0.80
U 0

0000o WELL 299-E27-13, SLUG WITHDRAWAL TEST 1

WJ 0 00000 WELL 299-E27-13, SLUG WITHDRAWAL
^

TEST 2

-0.60

0

0

(^ 0
W

=1.00 0

0

-1.20
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^^^^^^ ^^5 ro",

w

.^

W
0.1

Y

U

J
W

^

_(Y
W

0 0 0 0 o WELL 299-E27-13, SLUG WITHDRAWAL TEST #1

Yo PROJECTED = 0.56 ft
Yo OBSERVED = 0.53 ft

rc = 0.2297 ft

_ EXPONENTIAL l3EST FIT LINE; Y = e('61.e4x) * 0.56

K=(r.2 -In(R./r„)/2L,t) + in(Yo/Ya)

I<=( (0.2297)2 (2.41) / 2(13.9)(0.01) ) * In(0.56/0.30)

a K= 410 ft/day

0
0

s

N
O

0

0.01

0.01

TIME (t), (min)
0.04 0.



WHC-SD-EN-TI-147, Rev. 0

WELL 299-E27-13, SLUG WITHDRAWAL TEST #1
^*,^,^*^x^*** ^* ^* ^*****^**^ ^*^*********x^

THE BELOW HYDRAULIC CONDUCTIVITY VALUE WAS CALCULATED
USING THE BOUWER AND RICE SLUG TEST METHOD.
SOURCE- "THE BOUWER AND RICE SLUG TEST-AN UPDATE"
GROUND WATER, VOL 27, NO. 3, MAY-JUNE 1989.
********^x******** ^**^+^*^x^^*rx^^+
**^e*********,Hr,r**,k**a1r*,t*,r^,t*1r**ie*#*,t,k,E#^-hkYr#ir**

RADIUS OF CASING USED IN CALCULATIONS HAS BEEN
CORRECTED FOR THE THICKNESS OF GRAVEL OR SAND
PACK DUE TO WATER LEVEL CHANGES IN THE SCREEN OR
OPEN INTERVAL OF WELL.

Rc (ft) Rw (ft) Le (ft) Lw (ft) H (ft)
--------------------------------------------------

2297 .3333 13.9100 13.9100 50.0000
*,^*,e**^**,^^*********,e************+*********

Le/Rw = 41.7300000
A- 2.8929200
B- 4.568365E-001
C= 2.4968560
SANDPACK POROSITY- 3.000000E-001
t (min)= 1.000000E-002
1/ts 100.0000000
Yo- (ft) 5.600000E-001
Yt- (ft) 3.000000E-001

7T- 1/t ln(Yo/Yt)- 62.4154300
LM lnj(H-Lw)/Rw]= 4.6846280

ln(Re/Rw)- 2.4072070

K (ft/day) - 410.4576000
,^***x^*************,^,^^*^*,^******^-x^x****

T OF THE SATURATED SCREEN INTERVAL
(ft2/day)- 5709.4660000
#,^+r***^***t^e^ri^**t****t^r*+*^*,^+,rx,t**,r,r*,t^r

s
E.14



00029 WELL 299-E27-13, SLUG WITHDRAWAL TEST #2

Yo PROJECTED = 1.07 It
Yo OBSERVED = 1.07 It

1 r,= 0.2297 ft

LINEAR BEST FIT LINE; loglo(Y)= -12.16x + 0.03

^ K=(r.' In(R./r„)/2L.t) + In(Yo/Yt)

K=( (0.2297)' (2.41) / 2(13.9)(0.04) ) + In(1.07/0.35)
j Y1= 0.35 It

w I I I K= 184 fl/day

Z

_
U

0.1

Q o

^_..
^

0

0.01
l= 0.04 min

TIME (t), (min)
0. 0.16

is (s

x

N
0
m

.-^

V

N
<

0



WHC-SD-EN-TI-147, Rev. 0

WE LL 299-E27-13, SLUG WITHDRAWAL TEST #2

THE BELOW HYDRAULIC CONDUCTIVITY VALUE WAS CALCULATED
USING THE BOUWER AND RICE SLUG TEST METHOD.
SOURCE- "THE BOUWER AND RICE SLUG TEST-AN UPDATE"
GROUND WATER, VOL 27, NO. 3, MAY-JUNE 1989.

RADIUS OF CASING USED IN CALCULATIONS HAS BEEN
CORRECTED FOR THE THICKNESS OF GRAVEL OR SAND
PACK DUE TO WATER LEVEL CHANGES IN THE SCREEN OR
OPEN INTERVAL OF WELL.

Rc (ft) Rw (ft) Le (ft) Lw (ft) H (ft)
------- -------------------------------------------

.2297 .3333 13.9100 13.9100 50.0000
****^*:^**^x*******^,r***,^x^ye1

Le/Rw - 41.7300000
A= 2.8929200
B= 4.568365E-001
C= 2.4968560
SANDPACK POROSITY- 3.000000E-001
t (min)= 4.000000E-002
1/t- 25.0000000
Yoa (ft) 1.0700000
Yt- (ft) 3.500000E-001
1/t ln(Yo/Yt)- 27.9370200

LM ln[(H-Lw)/Rw]8 4.6846280
ln(Re/Rw)- 2.4072080

K (ft/day) = 183.7176000
^** ^,********+*+*******^ *^*:***^*^x*,^* ^**
T OF THE SATURATED SCREEN INTERVAL

clr^l (ft2/day)e 2555.5120000
r^ * ^*^ ^ ^*^* ^ ^^****^^***** ^**x^^r*^ ^x^*

E.16
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APPENDIX F

TEST DATA AND ANALYSIS FORWELL 299-E27-14
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WHC-SD=EN-TI-147, Rev. 0

APPENDIX F

TEST DATA AND ANALYSIS FOR WELL 299-E27-14

This appendix contains the as-built diagram for the well construction,

'Slug Test Record Form, Aquifer Test Data Sheets, Equipment Record Forms,

Electronic Data Control Forms, and accompanying data logs and plots for

well 299-E27-14.

s.^

CY17
C71

F.i



WHC-SD-EN-TI-147, Rev. 0

LY1f..F7LM
a^^^9

CmJ

^

*^FBatse^te AS-BUILT DIAGRAM t
PlcblR hC.ihw•MI L.bOfIIplRl

Well Number Z`i,1 - E2-7 - 1 4 Geologist Page I of
i

Reviewed by Date

Construction Data Geologic/Hydrologic Data
Depth

in Diagram
Description Diagram Feet Litho. Lithologic Description
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WHC-SD-EN-TI-147. Rev. 0
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^+^F Battene
hnhc NoMwert LaCeamnu

AS-BUILT DIAGRAM

WeIlNumber Z99•EZZ-14 Geologist AV-n Pageof 3

L

Reviewed by Date

Construction Data
Depth

Geologic/Hydrologic Data

Description Diagram
in

Feet
Diagram
Litho. Lithologic Description
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Aquifer Test Data WHC-SD-EN-TI-147, Rev. 0 page I of I

Data for Well z 99- F2'7-/.,c
Pumping

20o iost To./c /ar`v
Well -

Location Observation Wells
Type of Aquifer Test

How Q Measured -
How W.L's Measured yrx KS/^' ttl^y)r fz.nd.wsi Depth of Pump/Airpipe

A[^a /Dist. o(1'From Pumping Well Z" Pump On: date - time

Meas. Point for W.L's To • f `f" cas :, Pump Off date time

Elevation of Meas. Point Duration of Aquifer Test ^
' :....{ ^l•^ ..,<.^^ .!e a5SCV e6.vt

EmF'3
a--7

^

.

Time
t= at t' = 0

Water Level Data
Static Wat,sr Level Discharge

10

Commertts

Day
CIOCk
Time t t' t/t• Reading

Convstaittns Wmsr
aC•r^ons Level s or $'

Rsstl-
ing a

^ m
m
=

/r . 094i 2Sc./^' Pkd E-t.

I 7SG D B=; 263 7o•i L 5^^' = Lc^. / ' /LE+ ^a ve. { s2
^ea/(fo aj L3oo- yt (

/o17 Sef f^m..Sdduu n /u. GG/^ faf.z ^w ^ s/a< ; r..- /e/r/ su

w8 16•98' SeF rF=• ^st I T.aN s.
020 / $l4 ljv / la

/e}O e a'^'i/

ef S14

t^

S/bA is ew.w eISI 4

ie31 ( lG.9$' f$Ct 'tFr ?' a• A^ ' rn.^

/035 PH.^/ S! s!^ h^i! left

f / ^e pf' /o G

I .SS^ rtr{^ o ( re5(f #5(

/os 2 P(^ // s/^.

/03 ! S!a da^ol^ aer ( (

( ( o N ^als^l Y T^6.+s/urti 5/w^ 2 i9l9
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WHC-SD-EN-TI-147, Rev. 0

Location 2oo c-asf , C TaAK Far„,, Date of Test ro/3o/gq
Proi--M fl-567

Wel l Number 199 _ E 2-7-nc Procedure Number AT -6 . Re v 0

Type of Test(s) S/ug Wthalraw0^ 'TE.St

Personnel Conducting Test 1z R. Newco^e^ Doreel/ Lkc^k< , KEy ^,-;l/e.

WELL CDNFIGURATION

Well Denth Z6S.G' bel„r q ro „ds^^^,cc Borehole Diameter.

Well Casing Well Screen
Inside Diameter 5`" Inside Diameter

Length of Screened Interval 16.0' (6ow,ak")

gn

Depth of Screen 266 8^-1y5:8^ 6.!•s.

Comments is undeve%xa( ce•++aH¢ pacl {ras nof beeh ooured^

SLUG INFORMATION

OF7 Slug Construction Materials Cor-6on Sf[GI Cas;no •

Length of Slug ti.o ^ Diameter of Slug Z"u

Comments
ca
" Volume of Attachments ( if applicable)

EYt^

MEASUREMENT EQUIPMENT INFORMATION

Make Model Serial Number

Electric Tape 5lope Z,dreafor Siysu 12/744

Steel Tape ^u{^;,, S4pcr Nr-w^yNubion 3oo-14

Data logger in sifw 5E10008 fler^^f ZkB-7d1

Transducer 'Prvck PTX-r61D 2S9198

Other

^(Jy/y ( Y ( / iPtn/'rnMe^

F.6



WHC-SD-EN-TI-147, Rev. 0

^
^

Ln

Cm
C=
&'^3

k^r:
$..°k^

0

Equipment Record Form for the Installation and Removal of Data Loggers and
Pressure Transducers

Initial Check:

Purpose of Installation:

-ro
YAoYt;7.r oy440r /erv.fs Lflar04r) sf4A 'les 1

3Monitored Hydrologic Unit or Water Body:

(.rpper UNUnT+l-Cat A'bv/{er ..`hh^11 tsttw-a'f'2o^ Schee^n nnfcr^a^

Date/Time of Installation: jo /z.v /sy 1 4n h.s Procedure Followed: u 5Lw^-LF-,RP

Data Logger Make/Model: ?„s;.t,,l He,w,;4 SE tooog

Serial No.: SK6--7m1 Number of Channels Used:

Pressure Transducer Full Scale Range:lo ps; Wel1 No.:294_E27-/
Make/Model:

Vr^^^I PTX-161 Serial No.: zS41 Qg Depth: "'166k/or
^/and Su^ e

Pressure Transducer Full Scale Range: Well No.:
l:Make/Mode

Serial No.: De?th:

Description of Data Logger Installation and Well Head Configuration:

^Ot^f,#, , co '^y S{tc k., p^f *" C45;h9 ;s

^^_~ ^ ^.55^ qbONG IQMd 34r7oL^. •

Comments:
51u9 w•S posl-iioneo( ab.ve w•i%*,' {o¢^oat ^lau^ 4k¢, {ro.ridwctr

d Dwr to WY}to^, S149 was 't178- 1JWGrGR jn•F. PuS;'^Wh 10Cl,>w i.wffY.

lC\/Kl 6aS a1lOM/(s- 4. si 4lril^t^.

Equipment Installed By

Date/Time of Equipment Removal: 10/7_0/97 17o5kS.

Decontamination Procedure ( if required):

Equipment Removed By 'D. R, Np}..cower

F.7
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WHC-SD-EN-TI-147, Rev. 0

(5/18/89, Rev. 0)

ELECTRONIC DATA CDNTRDL FORM

DATE AND START TIME OF DATA ACQUISITION /0/a0/8 '7_ ,aZO tia.

DATE AND END TIME OF DATA ACQUISITION io /2 oIg9 i03o h.,s

WELL NUMBER a 9 /` - EZ 7

TYPE OF TEST OR DATA S ^7 Tesf

TYPE AND IDENTIFICATION NUMBER OF DATA LOGGER X„ S%f^r

Ner^5Elooo B , 5/rV 1 K 8 -7yli

TEST NUMBER 3

CHANNEL OR INPUT NUMBER 1

UNITS OF VALUES RECORDED F-f

NUMBER OF PAGES ATTACHED 2-

COMMENTS: ^^
Td'f' ,3 ° W

/

,^1'IdYQW .S 44

$a€"I

teF2`
r^-t

.-^

^ DATA VALIDATION STATEMENT :

The attached data represent the data as originally recorded on the
data logger. Any exceptions and reasons for such are indicated in
the comments section.

N,GJlILI.C.Y r(^^^.^ 10 /Z °/8J
Name, title Date

F.8
•



WHC-SD-EN-TI-147, Rev. 0

Well: 299-E27-14
Test Date: October 20, 1989

0.5833
0.6667

0.00
0.00

Start Time: 10:20 0.7500 0.00
0.8333 0.00

SE10006 0.9167 0.00
Environmental Logger 1.0000 0.00

10/20 16 :01 1.0833 0.00
1.1667 0.00

Unit# 00701 Test# 3 1.2500 0.00
1.3333 0.00

INPUT 1: Level (F) 1.4166 0.00
1.5000 0.00

Reference 0.00 1.5833 0.00
Scale factor 9.99 1.6667 0.00
Offset - 0.01 1.7500 0.00

1.8333 0.00
Elapsed Time, Value, 1.9167 0.00

min ft 2.0000 0.00
------------- -------- 2.5000 0.00

0.0000 0.00 3.0000 0.00
0.0033 0.00 3.5000 0.00
0.0066 - 4.69 4.0000 0.00
0.0099 0.16 4.5000 0.00
0.0133 1.21 . 5.0000 0.00
0.0166 - 1.66 5.5000 0.00
0.0200 0.03 6.0000 0.00
0.0233 - 0.82

^
6.5000 0.00

0.0266 - 0.75 7.0000 0.00
^ 0.0300 - 1.21 7.5000 0.00

0.0333 1.54 8.0000 0.00
0.0500 - 0.85 8.5000 0.00

CM 0.0666 - 0.54 9.0000 0.00
0.0833 - 0.34 9.5000 0.00

^ 0.1000 - 0.22 10.0000 0.00
^ 0.1166 - 0.14 END

0.1333 - 0.08
0.1500 - 0.05
0.1666 - 0.03
0.1833 - 0.02
0.2000 - 0.01
0.2166 - 0.00
0.2333 - 0.00
0.2500 0.00
0.2666 0.00
0.2833 0.00
0.3000 0.00
0.3166 0.00
0.3333 0.00
0.4167 0.00
0.5000 0.00

^ F.9



WHC-SD-EN-TI-147, Rev. 0

(5/18/89, Rev. 0)

ELECTRONIC DATA CONTROL FORM

a•...

Cz° E

M1^

s^Y

^

DATE AND START TIME OF DATA ACQUISITION /01ao/89 /OSS {,y.7,

DATE AND END TIME OF DATA ACQUISITION 10 /Z0/8 9 i0 417 h,s.

WELL NUMBER ;;^99 - Ea7-iy

TYPE OF TEST OR DATA S/ua 7e5f

TYPE AND IDENTIFICATION NUMBER OF DATA LOGGER ?-y Sifu

Ner-Hll S Fpoa B SIN SK8-7sz11

TEST NUMBER

CHANNEL OR INPUT NUMBER

UNITS OF VALUES RECORDED ^+

NUMBER OF PAGES ATTACHED Z

CDMMENTS:
'rest 4 = ;tt+dYaw 5 ^^a

DATA VALIDATION STATEMENT :

The attached data represent the data as originally recorded on the
data logger. Any exceptions and reasons for such are indicated in
the comments section.

,U.OA/lpy Aw^?.l . g,GCP,-^(tdfi l^12v^Ye/
Name, title ' Date

F.10



WHC-SD-EN-TI-147, Rev. 0

' Well: 299-E27-14 0.5833 - 2.58•
Test Date: October 20, 1989 0.6667 - 2.56

Start Time: 10:35 0.7500 - 2.54
0.8333 - 2.53

SE1000B 0.9167 - 2.50
Environmental Logger 1.0000 - 2.48

10/20 16:02 • . 1.0833 = 2.47
1.1667 - 2.45

Unit# 00701 Test# 4 1.2500 - 2.42
1.3333 - 2.37

INPUT 1: Level (F) 1.4166 - 2.35
1.5000 - 2.33

Reference 0.00 1.5833 - 2.32
Scale factor 9.99 1.6667 - 2.30
Offset - 0.01 1.7500 - 2.26

1.8333 - 2.24
Elapsed Time, Value, 1.9167 - 2.21

min ft 2.0000 - 2.19
------------- -------- 2.5000 - 2.03

0.0000 0.00 3.0000 - 1.92
0.0033 - 0.00 3.5000 - 1.77
0.0066 - 0.00 4.0000 - 1.60
0.0099 - 0.00 4.5000 - 1.29
0.0133 - 3.67 5.0000 - 1.00
0.0166 - 0.19 5.5000 - 0.83
0.0200 0.59 6.0000 - 0 73
0.0233 . - 3.87 6.5000

.
- 0.53

0.0266 - 3.00 7.0000 0.00
0.0300 - 4.47 7.5000 - 0.00

-
0.0333 4.09 8.0000 - 0.00

`-' 0.0500 - 4.32 8.5000 - 0.00C=2 0.0666 - 3.57 9.0000 - 0.00
0.0833 - 3.25 9.5000 - 0.00
0.1000 - 3.05 10.0000 - 0.00
0.1166 - 2.92 12.0000 - 0.02
0.1333 - 2.83 END
0.1500 - 2.78
0.1666 - 2.75
0.1833 - 2.72
0.2000 - 2.71
0.2166 - 2.69
0.2333 - 2.68
0.2500 - 2.67
0.2666 - 2.67
0.2833 - 2.66
0.3000 - 2.66
0.3166 - 2.66
0.3333 - 2.65
0.4167 - 2.63
0.5000 - 2.61

1 ^
F.11



WHC-SD-EN-TI-147, Rev. 0

(5/18/89, Rev. 0)

0
ELECTRONIC DATA CONTROL FORM

DATE AND START TIME OF DATA ACQUISITION _/p^aDfB9 fab'Z tis.

DATE AND END TIME OF DATA ACQUISITION lo ZoA89 11o2 hrs.

WELL NUMBER a ';P9 - F2 ;z -el

TYPE OF TEST OR DATA S lu. TESt

TYPE AND IDENTIFICATION NUMBER OF DATA LOGGER ? n S^ tu
He..,'t SEioooB • S/N 1KB-'7<G1

TEST NUMBER S

CHANNEL OR INPUT NUMBER 1

UNITS OF VALUES RECORDED ^t

NUMBER OF PAGES ATTACHED Z-

CDMMENTS:

i^3
TCS'f' .S - ^N i'^'^C^YGw S ^l^^ •

t.^^ .

^

s°r-x

C^

DATA VALIDATION STATEMENT :

The attached data represent the data as originally recorded on the
data logger. Any exceptions and reasons for such are indicated in
the comments section.

np^,.
Name, title ' Date

F.12 ^ ^ ^



WHC-SD-EN-TI-147, Rev. 0

Well: 299-E27-14 0.5833 0.00
Test Date: October 20, 1989 0.6667 0.00

Start Time: 10:52 0.7500 0.00
0.8333 0.00

SE1000B 0.9167 0.00
Environmental Logger 1.0000 0.00

10/20 16 :04 1.0833 0.00
1.1667 0.00

Unit# 00701 Test# 5 1.2500 0.00
1.3333 0.00

INPUT 1: Level (F) 1.4166 0.00
1.5000 0.00

Reference 0.00 1.5833 0.00
Scale factor 9.99 1.6667 0.00
Offset -. 0.01 1.7500 0.00

1.8333 0.00
Elapsed Time, Value, 1.9167 0.00

min ft 2.0000 0.00
------------- -------- 2.5000 0.00

0.0000 - 0.80 3.0000 0.00
0.0033 - 1.35 3.5000 0.00
0.0066 - 0.28 4.0000 0.00
0.0099 - 0.11 4.5000 0.00
0.0133 - 0.49 5.0000 0.00
0.0166 - 1.84 5.5000 0.00
0.0200 - 1.01 6.0000 0.00
0.0233 - 1.08 6.5000 0.01
0.0266 - 0.95 7.0000 0.00
0.0300 - 0.85 7.5000 0.01
0.0333 - 0.77 8.0000 0.00
0.0500 - 0.46 8.5000 0.00
0.0666 - 0.28 9.0000 0.00
0.0833 - 0.17 9.5000 0.00
0.1000 - 0.10 10.0000 0.00
0.1166 - 0.06 END
0.1333 - 0.04
0.1500 - 0.02
0.1666 - 0.01
0.1833 - 0.00
0.2000 - 0.00
0.2166 - 0.00
0.2333 - 0.00
0.2500 0.00
0.2666 0.00
0.2833 0.00
0.3000 0.00
0.3166 0.00
0.3333 0.00
0.4167 0.00
0.5000 0.00

F.13
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2.GO oeeao WELL 299-E27-14, SLUG WITHDRAWAL TEST 3
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931;30 13*5^:

90009 WELL 299-E27-14, SLUG WITHDRAWAL TEST #3

Yo PROJECTED = 2.86 It
Yo OBSERVED = 1.54 It

N

r,= 0.2297 ft

LINEAR BEST FIT LINE; log,o(Y)= = 11.74x + 0.46

Yt_ 0.97 It K=(r^' In(R./r.)/2L.t) + In(Y0/Yi)

v K=( (0.2297)2 ( 2.53) / 2(16.0)(0.04) ) + In(2.86/0.97)

>-'" -

W K= 162 ft/day
^

z

_
U

W 0.1

0

WJ

p o
W
H

9 0

0

0.01
1.08 0.12 0.16

TIME (t), (min)
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WHC-SD-EN-TI-147, Rev. 0

WELL 299-E27-14, SLUG WITHDRAWAL TEST #3 •
**,i,tx^******x^**^x^„^,^,r^,^,t,t,t,rx^**,rtt^**^x^t, ^r^*

THE BELOW HYDRAULIC CONDUCTIVITY VALUE WAS CALCULATED
USING THE BOUWER AND RICE SLUG TEST METHOD.
SOURCE- "THE BOUWER AND RICE SLUG TEST-AN UPDATE"
GROUND WATER, VOL 27, NO. 3, MAY-JUNE 1989.

RADIUS OF CASING USED IN CALCULATIONS HAS BEEN
CORRECTED FOR THE THICKNESS OF GRAVEL OR SAND
PACK DUE TO WATER LEVEL CHANGES IN THE SCREEN OR
OPEN INTERVAL OF WELL.

Rc (ft) Rw (ft) Le (ft) Lw (ft) H (ft)
--------------------------------------------------

.2297 . 3333 16.0000 16.0000 50.0000

Le/Rw = 48.0000000
A. 3.0530930
B- 4.990199E-001
C. 2.6303630
SANDPACK POROSITY- 3.000000E-001
t (min)= 4.000000E-002
1/t- 25.0000000
Yo- (ft) 2.8600000
Yt- (ft) 9.700000E-001
1/t ln(Yo/Yt)- 27.0320200
ln[(H-Lw)/Rw]= 4.6249730
ln(Re/Rw)- 2.5262860

K (ft/day) - 162. 1902000

T OF THE SATURATED SCREEN INTERVAL
(ft2/day)- 2595.0440000

F.16



93130 I8Ri3507,

ooooo WELL 299-E27-14, SLUG WITHDRAWAL TEST {f5
TIME SHIFT= 0.015 minutes

T

^--.
V

Yo PROJECTED = 3.28 ft
Yo OBSERVED = 1.08 It

r,= 0.2297 ft

LINEAR BEST FIT LINE; Ioglo(Y)= -13.07x + 0.52
41

" K=(r.' In(R./r„)/2L.t) + In(Yo/Yj)

K=( (0.2297)2 (2.53) / 2(16.0)(0.06) ) + In(3.28/0.54)
Yi= 0.54 ft

W K= 180 fl/dey
0
z

_
U

W 0.1

jJ •

lY
W

<

0

0.01
0.08 0.10 0.12 0.14 0.16 0.18

TIME ( t), (min)

i= 0.06 min
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A
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WHC-SD-EN-TI-147, Rev. 0

WELL 299-E27-14, SLUG WITHDRAWAL TEST #5, TIME SHIFT= 0.015 min

THE BELOW HYDRAULIC CONDUCTIVITY VALUE WAS CALCULATED
USING THE BOUWER AND RICE SLUG TEST METHOD.
SOURCE- "THE BOUWER AND RICE SLUG TEST-AN UPDATE"
GROUND WATER, VOL 27, NO. 3, MAY-JUNE 1989.

RADIUS OF CASING USED IN CALCULATIONS HAS BEEN
CORRECTED FOR THE THICKNESS OF GRAVEL OR SAND
PACK DUE TO WATER LEVEL CHANGES IN THE SCREEN OR
OPEN INTERVAL OF WELL.

Rc (ft) Rw (ft) Le (ft) Lw (ft) H (ft)
--------------------------------------------------

.2297 . 3333 16.0000 16.0000 50.0000
***^***^x** ^*^„*^,^^ ^**,^„r+** ^*,^x***

Le/Rw = 48.0000000
An 3.0530930
B- 4.990199E-001
C. 2.6303630
SANDPACK POROSITY- 3.000000E-001
t (min)= 6.000000E-002
1/t= 16.6666700
Yo- (ft) 3.2800000
Yt= (ft) 5.400000E-001
1/t ln(Yo/Yt)- 30.0671600
ln[(H-Lw)/Rw]= 4.6249730
ln(Re/Rw)- 2.5262860

M1

K (ft/day) - 180.4008000
c:3
cv^

T OF THE SATURATED SCREEN INTERVAL
(ft2/day)- 2886.4140000
^irrr-^x^rsrk*,ttt*,tt,t***^+.*rr***^te*,k,t^^t

.^

F.18 ^ J
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1.00
0000o WELL 299-E27-14, SLUG WITHDRAWAL TEST #4
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WHC-SD-EN-TI-147, Rev. 0

.WELL 299-E27-14, SLUG WITHDRAWAL TEST #4, WATER LEVEL CHANGE SHIFT- - 2.66 ft
*^^***^****r^*x^* ^***^xx,^,^*^**x^,^*^*^ ^,^*

THE BELOW HYDRAULIC CONDUCTIVITY VALUE WAS CALCULATED
USING THE BOUWER AND RICE SLUG TEST METHOD.
SOURCE- "THE BOUWER AND RICE SLUG TEST-AN UPDATE"
GROUND WATER, VOL 27, NO. 3, MAY-JUNE 1989.

RADIUS OF CASING USED IN CALCULATIONS HAS BEEN
CORRECTED FOR THE THICKNESS OF GRAVEL OR SAND
PACK DUE TO WATER LEVEL CHANGES IN THE SCREEN OR
OPEN INTERVAL OF WELL.

Rc (ft) Rw (ft) Le (ft) Lw (ft) H (ft)
--------------------------------------------------

.2297 .3333 16.0000 16.0000 50.0000
*^*^x*,^x*****,^r**^x*,^,^*,^,^**,e^* ^*,^x^*^*

Le/Rw - 48.0000000
A- 3.0530930
B- 4.990199E-001
C. 2.6303630
SANDPACK POROSITY- 3.000000E-001
t (min)= 1.000000E-001
1/t= 10.0000000
Yo- (ft) 3.4200000
Yt= (ft) 3.000000E-001
1/t ln(Yo/Yt)- 24.3361300
ln[(H-Lw)/Rw]- 4.6249730

^-^ ln(Re/Rw)- 2. 5262860

K (ft/day) = 146.0151000

T OF THE SATURATED SCREEN INTERVAL
r7l; (ft2/day)- 2336.2410000

^

F.20 ^
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o0 o WELL 299-E27-14, SLUG WITHDRAWAL TEST #4
WATER LEVEL CHANGE SHIFT= -2.66 It

Yo PROJECTED = 3.42 ft
Yo OBSERVED = 1.66 ft

T

N
,--.

^• 1
^

W
(5

z

_
0

J
W 0.1

<Jj

Ix
W

0.01

r,= 0.2297 It
LINEAR BEST FIT LINE; loglo(Y)= -10.62x + 0.53

K=(r.2 In(R,/r„)/2L.t) • In(Y0/Yj)

K=( (0.2297)2 (2.53) / 2(16.0)(0.10) ) + In(3.42/0.30)

Yt= 0.30 ft

0.05

I
K= 146 ft/day

0

0

0

0

^L= 0.10 min
T
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TIME (t), (min)
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0

APPENDIX G

TEST DATA AND ANALYSIS FOR WELL 299-E27-15
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WHC-SD-EN-TI-147, Rev. 0

APPENDIX G -

TEST DATA AND ANALYSIS FOR WELL 299-E27-15

This appendix contains the as-built diagram for the well construction,

Slug Test Record Form, Aquifer Test Data Sheets, Equipment Record Forms,

Electronic Data Control Forms, and accompanying data logs and plots for

well 299-E27-15.
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.*rOkF Batteiie AS-BUILT DIAGRAM
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WHC-SD-EN-TI-147, Rev. 0

OfBattene AS-BUILT DIAGRAM
Pwtic ^hwwt labwatme,

I:'m6abuWell Number Geologist Page of

;Reviewedby Date 7-.f9

Construction Data Geologic/Hydrologic Data
thDep

in Diagram

Description Diagram Feet Litho. Lithologic Description
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Aquifer Test Data WHC-SD-EN-TI-147, Rev. 0

Location 2-00Ic5' A^ea, C ionK ^^w __

Type of Aquifer Test -5/^^ n'•^
How Q Measured '
How W.L's Measured E-t4ce s/N 12i7*^. f.ar•sducer

iR"a^tJ /Dist o'Prom Pumping Well, i- *

`eas. Point for W.L's ^ of e05" Pump Off: date time&1 ^

page / of i

Data for Well 2%a-tz^- 15

Pumping Well '

Observation Wells^

Depth of Pump/Airpipe

Pump On: Date _ time

Elevation of Mess. Point Duration of Aquifer Test '-
-ra-;' 6^cws/4 /5 2.13 i6sK 16 . e..,enf d

k=^3

^_,-•`,

^

^
C.^

Time
t= at t' = 0

Water Level Data
Static Water Level Discharge

`0
9 Comments

Dsv
Clodc
Time
Jj

t.h• Reading
Conwrscns

or Correcuons1
Water
Level

1
s or $•

Read.
ing Q

00
s

^r o9 ^ . ' I E-:b

D9H-^ .,.. 1 DId rs a'f'9.1?' 2 .4f7'= 2 /. 67 be 1'dG 5/et/ /a ^L3o6 /^

0/3 .tffu>-.ti..•Grr Cncm'rcVi ple ./uVP9

lu ' •. . / ^ 1K -7 /

n7w uU^ ^ /9

/025 F'ei: sel^ ><o o.o 3c/ slf a/ ^/c

i/ 6-2-S 9/ r S/r r'J,t w, o re osed /*r 1

/ O Sfe d ( ^

L•'^ t a><' o.^ Te3

//f/4I D r c TY

i^w n a

//So i3.^d 1 1

/3.7f
3.bo

ti

I I . ^]^o.r n d.c^ i^? z
/ ^ t^fl v " I Ik

<II O w 7
r o 1 •1^.1. ! i

/z3 °t '

. , l I

3. I

/ I 3 Iw /
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1
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I
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WHC-SD-EN-TI-147, Rev. 0

Equipment Record Form for the Installation and Removal of Data Loggers and
Pressure Transducers

11
Initial Check:

Purpose of installation:
Mo^:io,.g wt. c l.w.v.^ c.. G^. ^c ^.•^

5

Monitored Hydrologic Unit or Water Body:
S0.AKr^LcQ i

Date/Time of Installation: s/,q^$,L ^tlLb Procedure Followed: Lvy

Data Logger Make/Model: ,o0o-3

Serial No.: Number of Channels Used: ^

Pressure Transducer Full Scale Range: Io S^ Well No.: ^^_^y}
Make/Model:

_,. s;+w pTx -l&'D Serial No. : ^^^ ^ q g Depth: 13 7 4+-
Pressure Transducer Full Scale Range: Well No.:
Make/Model:

Serial No.: Depth:

.Description of Data Logger Installation and Well Head Configuration:

,. ^ =0. RcPJ

I ^vu^-• `
` prkt'r tv ^bdQ

Comments:

Equipment Installed By D

Date/Time of Equipment Removal: ,a/,4 ^ a9 ^Z a

Decontamination Procedure (if required):
V J A,

Equipment Removed By
o

c.Y,^..

G.5



WHC-SD-EN-TI-147, Rev. 0

Location -ra.j 1:- LRSf Date of Test /08 el ^

Well Number :Z 4 u.9 P.^- -iS Procedure Number A T- G

Type of Test(s) /u6

Personnel Conducting Test 13e r< ^^ - tJe w^••^^
-T- .

WELL CONFIGURATION
^r g..

Well Depth aG 7r>e Borehole Diameter

Well Casing Well Screen
inside Diameter Inside Diameter

aill l
Length of Screened Interval 'k:r^ Depth of Screen .=E4 - ^G /

Comments well is G nd ,iQ /DOp CL

SLUG INFORMATION

Slug Construction Materials c`A 5.4le

Length of Slug G^ Diameter of Slug ^•;L 5 ;

U-4 Corranents_.--<
Volume of Attachments ( if applicable) ..

e°:=a
MEASUREMENT EQUIPMENT INFORMATION

Make Model Serial Number

Electric Tape

^4
r- „%^

Steel Tape

Data logger

Transducer

Other

G.6



WHC-SD-EN-TI-147, Rev. 0

(5/18/89, Rev. 0)

ELECTRONIC DATA CONTROL FORM

DATE AND START TIME OF DATA ACQUISITION

DATE AND END TIME OF DATA ACQUISITION l o/ y^y q l a3^

WELL NUMBER ;)- 419 - Ea-; - 15

TYPE OF TEST OR DATA s I u&

TYPE AND IDENTIFICATION NUMBER OF DATA LOGGER

41<^;4- SS ^veo R t'Li3 -4-0

TEST NUMBER 0

CHANNEL OR INPUT NUMBER

UNITS OF VALUES RECORDED ^^ ^-,o}, ^^. Lt,ir•P

NUMBER OF PAGES ATTACHED Z

COMMENTS:
:^-^ G..<w sf^ 4...F /

4..^ 8
^

e'k
•

c"u°r

C=1

DATA VALIDATION STATEMENT :
^ •

The attached data represent the data as originally recorded on the
data logger. Any exceptions and reasons for such are indicated in
the comments section.

-T. ^/&7'1 - • <_ " /_.^ /a ^Za/ 84
Name, title 1^ Date

^ G.7



WHC-SD-EN-TI-147, Rev. 0

Well: 299-E27-15 0.5833 0.00
Test Date: October 19, 1989 0.6667 0.00

Start Time: 11:56 0.7500 0.00
0.8333 0.00

SE1000B 0.9167 0.00
Environmental Logger 1.0000 0.00

10/19 16:44 1.0833 0.00
1.1667 0.00

Unit# 00701 Test# 0 1.2500 0.00
1.3333 0.00

INPUT 1: Level (F) 1.4166 0.00
1.5000 0.00

Reference 0.00 1.5833 0.00
Scale factor 9.99 1.6667 0.00
Offset -°10.01 1.7500 0.00

1.8333 0.00
Elapsed Time, Value, 1.9167 0.00

min ft 2.0000 0.00
------------- -------- 2.5000 0.00

0.0000 - 0.00 3.0000 0.00
0.0033 - 0.00 3.5000 0.00
0.0066 - 0.00 4.0000 0.00
0.0099 - 0.00 4.5000 0.00
0.0133 - 0.00 5.0000 0.00
0.0166 - 0.00 5.5000 0.00

.^ 0.0200 - 11.00 6.0000 0.00
^.fa 0.0233 - 0.00 6.5000 0.00
LX-A 0.0266 - 0.00 7.0000 0.00

0.0300 - 0.00 7.5000 0.00
0.0333 - 0.00 8.0000 0.00
0.0500 - 0.00 8.5000 0.00
0.0666 0.28 9.0000 0.00
0.0833 1.08 9.5000 0.00
0.1000 - 0.57 10.0000 0.00
0.1166 0.10 12.0000 0.01
0.1333 0.00 14.0000 0.01
0.1500 0.00 16.0000 0.01
0.1666 0.00 18.0000 0.01
0.1833 0.00 20.0000 0.01
0.2000 0.00 22.0000 0.01
0.2166 0.00 24.0000 0.01
0.2333 0.00 26.0000 0.01
0.2500 0.00 28.0000 0.01
0.2666 0.00 30.0000 0.01
0.2833 0.00 32.0000 0.01
0.3000 0.00 34.0000 0.02
0.3166 0.00 36.0000 0.02
0.3333 0.00 38.000.0 0.02
0.4167 0.00 40.0000 0.02
0.5000 0.00 END

^

G.8
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WHC-SD-EN-TI-147, Rev. 0

(5/18/89, Rev. 0)

0 ELECTRONIC DATA CONTROL FORM

DATE AND START TIME OF DATA ACQUISITION /o/19 /R 4 1Z-9 /

DATE AND END TIME OF DATA ACQUISITION

WELL NUMBER a-1 q -^Z-4 -LS

TYPE OF TEST OR DATA 5 I aar, u,b

TYPE AND IDENTIFICATION NUMBER OF DATA LOGGER

^ 4ec-^ :3- oooa 1!3 - r0

TEST NUMBER

CHANNEL OR INPUT NUMBER

UNITS OF VALUES RECORDED 4+ -tw+^ ' r^ • Le.^.P

NUMBER OF PAGES ATTACHED ^-

COMMENTS:

U-^

._.^

^

e^ DATA VALIDATION STATEMENT :

The attached data represent the data as originally recorded on the
data logger. Any exceptions and reasons for such are indicated in
the comments section.

lO / Z C3 / S al

Name, title Date ' -'-

C^ G.9



WHC-SD-EN-TI-147, Rev. 0

Well: 299-E27-15
Test Date: October 19, 1989

Start Time: 12:41

SE1000B
Environmental Logger

10/19 16:46

Unit# 00701 Testn 1

INPUT 1: Level (F)

Reference
Scale factor
Offset

0.00
9.99

- 0.01

Elapsed Time,
min

-------------
0.0000
0.0033
0.0066
0.0099
0.0133
0.0166
0.0200
0.0233
0.0266
0.0300
0.0333
0.0500

C2 0.0666
0.0833

^ 0.1000
0.1166
0.1333
0.1500
0.1666
0.1833
0.2000
0.2166
0.2333
0.2500
0.2666
0.2833
0.3000
0.3166
0.3333
0.4167
0.5000

Ualue,
ft

- 0.06
- 0.51
- 0.74
- 1.01
- 0.78
- 0.64
- 0.52
- 0.42
- 0.35
- 0.26
- 0.22
- 0.09
- 0.04
- 0.02
- 0.02
- 0.01
- 0.01
- 0.01
- 0.01
- 0.01
- 0.01
- 0.01
- 0.01
- 0.01
- 0.01
- 0.01
- 0.01
- 0.01
- 0.01
- 0.01
- 0.01

0.5833
0.6667
0.7500
0.8333
0.9167
1.0000
1.0833
1.1667
1.2500
1.3333
1.4166
1.5000
1.5833
1.6667
1.7500
1.8333
1.9167
2.0000
2.5000
3.0000
3.5000
4.0000
4.5000
5.0000
5.5000
6.0000
6.5000
7.0000
7.5000
8.0000
8.5000
9.0000
9.5000

10.0000
12.0000
14.0000
16.0000

END

c.10

0.01
0.01
0.01
0.01
0.01
0.01
0.01
0.01
0.01
0.01
0.01
0.01
0.01
0.01
0.01
0.01
0.01
0.01
0.01
0.01
0.01
0.01
0.01
0.01
0.01
0.01
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00

0

.

^
..::



WHC-SD-EN-TI-147, Rev. 0

(5/18/89, Rev. 0)

ELECTRONIC DATA CONTROL FORM

DATE AND START TIME OF DATA ACQUISITION 1 0f!ci/ S q ':^O

DATE AND END TIME OF DATA ACQUISITION

WELL NUMBER r r

TYPE OF TEST OR DATA S !^ t i.+•^a i r i^^:o•^

TYPE AND IDENTIFICATION NUMBER OF DATA LOGGER

LSN rn.T 5S 1 O00Q1

TEST NUMBER -L'

CHANNEL OR INPUT NUMBER

UNITS OF VALUES RECORDED -F+ ^ e•-^ ^^ le Lx-&^

NUMBER OF PAGES ATTACHED Z

COMMENTS:
.5 T4RTF^ O ^l6 e.n r du. /te L^

^
ŝ

^
^-a*2

DATA VALIDATION STATEMENT :

The attached data represent the data as originally recorded on the
data logger. Any exceptions and reasons for such are indicated in
the comments section.

4. U- -6arc^l.- ^w.. ^L.^^

Name, title` Date

G.11



WHC-SD-EN-TI-147, Rev. 0

Well: 299-E27-15 0.5833 0.01
Test Date: October 19, 1989 0.6667 0.01

Start Time: 13:01. 0.7500 0.01
0.8333 0.01

SE10006 0.9167 0.01
Environmental Logger 1.0000 0.01

10/19 16:48 1.0833 0.01
1.1667 0.01

Unit# 00701 Test# 2 1.2500 0.01
1.3333 0.01

INPUT 1: Level (F) 1.4166 0.01
1.5000 0.01

Reference 0.00 1.5833 0.01
Scale factor 9.99 1.6667 0.01
Offset - 0.01 1.7500 0.01

1.8333 0.01
Elapsed Time, Value, 1.9167 0.01

min ft 2.0000 0.01
------------- -------- 2.5000 0.01

0.0000 1.25 3.0000 0.01
0.0033 1.65 3.5000 0.00
0.0066 - 1.03 4.0000 0.01
0.0099 - 0.14 4.5000 0.00
0.0133 - 0.03 5.0000 0.00
0.0166 0.00 5.5000 0.00
0.0200 0.02 6.0000 0.00
0.0233 0.03 6.5000 0.00
Q.0266 0.02 7.0000 0.00
0.0300 0.02 7.5000 0.00
0.0333 0.01 8.0000 0.00
0.0500 0.00 8.5000 0.00

C^ 0.0666 0.00 9.0000' 0.00
0.0833 0.01 9.5000 0.00
0.1000 0.01 10.0000 0.00
0.1166 0.01 12.0000 0.00
0.1333 0.01 14.0000 0.00
0.1500 0.01 16.0000 0.00
0.1666 0.01 18.0000 0.00
0.1833 0.01 20.0000 0.00
0.2000 0.01 22.0000 - 0.00
0.2166 0.01 END
0.2333 0.01
0.2500 0.01
0.2666 0.01
0.2833 0.01
0.3000 0.01
0.3166 0.01
0.3333 0.01 •
0.4167 0.01
0.5000 0.01

•
G.12
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WHC-SD-EN-TI-147, Rev. 0

(5/18/89, Rev. 0)

c.:
r^
^

-Y^
Y^7

0

ELECTRONIC DATA CONTROL FORM

DATE AND START TIME OF DATA ACQUISITION /o/ %X$ I Ja =

DATE AND END TIME OF DATA ACQUISITION

WELL NUMBER .-T9 9- E.,2 ^-S

TYPE OF TEST OR DATA slu< W D

TYPE AND IDENTIFICATION NUMBER OF DATA LOGGER

4rm'e-F• 5Z' 1 oo•cR 1CR-7•O/

TEST NUMBER -5

CHANNEL OR INPUT NUMBER I

^- Fiam r^• I2^^UNITS OF VALUES RECORDED

NUMBER OF PAGES ATTACHED

COMMENTS:

DATA VALIDATION STATEMENT :

The attached data represent the data as originally recorded on the
data logger. Any exceptions and reasons for such are indicated in
the comments section.

Name, title Date '

G.13



WHC-SD-EN-TI-147, Rev. 0

Well: 299-E27-15 0.5833 - 1.07
Test Date: October 19, 1989 0.6667 - 1.07

Start Time: 13:27 . 0.7500 - 1.07
0.8333 - 1.07

SE1000B 0.9167 - 1.07
Environmental Logger 1.0000 - 1.07

10/19 16 :49 1.0833 - 1.07
1.1667 - 1.07

Unit# 00701 Test# 3 1.2500 - 1.07
1.3333 - 1.06

INPUT 1: Level (F) 1.4166 - 1.06
1.5000 - 1.06

Reference 0.00 1.5833 - 1.06
Scale factor 9.99 1.6667 - 1.06
Offset -.0.01 1.7500 - 1.06

1.8333 - 1.06
Elapsed Time, Value, 1.9167 - 1.06

min ft 2.0000 - 1.06
------------- -------- 2.5000 - 1.06

0.0000 - 1.06 3.0000 - 1.06
0.0033 - 1.06 3.5000 - 1.06
0.0066 - 1.06 4.0000 - 1.06
0.0099 - 1.06 4.5000 - 1.06
0.0133 - 1.06 5.0000 - 1.06
0.0166 - 1.06 5.5000' - 1.06
0.0200 - 1.06 6.0000 - 1.06
0.0233 - 1.06 6.5000 - 1.06
0.0266 - 1.06 7.0000 - 1.06
0.0300 - 1.06 7.5000 - 1.06

„•", 0.0333 - 1.07 8.0000 1.06
0.0500 - 1.07 8.5000 - 1.06

cy^ 0.0666 - 1.07 9.0000 - 1.06
0.0833 - 2.32 9.5000 - 1.06

:'xfr 0.1000 - 1.19 10.0000 - 1.06
0.1166 - 1.89 12.0000 - 1.07
0.1333 - 1.37 END
0.1500 - 1.17
0.1666 - 1.10
0.1833 - 1.08
0.2000 - 1.08
0.2166 - 1.07
0.2333 - 1.07
0.2500 - 1.07
0.2666 - 1.07
0.2833 - 1.07
0.3000 - 1.07
0.3166 - 1.07
0.3333 - 1.07
0.4167 - 1.07
0.5000 - 1.07

G.14
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913 130 113,L1955

0000o WELL 299-E27-15, SLUG WITHDRAWAL TEST #1

1^ Yo PROJECTED = 0.96 It
Yo OBSERVED = 1.01 It

rc = 0.2297 It

m

.-,4^̂

W
CD
Z

Z
U

0.1
J
W>

W
J

fY
1-1J

^

EXPONENTIAL BEST FIT LINE; Y= e(-60.7ex) * 0.96

K=(r,2 In(RQ/r„)/2L,t) * In(Y0/Yi)

K=( (0.2297)' (2.43) / 2(14.3)(0.025) ) « In(0.96/0.21)

K= 393 ft/day

0

0 0

0.01 -f-r
0.00 0.10

TIME (t), (m in)
0.15 0.



WHC-SD-EN-TI-147, Rev. 0

WELL 299-E27-15, SLUG WITHDRAWAL TEST n1

THE BELOW HYDRAULIC CONDUCTIVITY VALUE WAS CALCULATED
USING THE BOUWER AND RICE SLUG TEST METHOD.
SOURCE- "THE BOUWER AND RICE SLUG TEST-AN UPDATE"
GROUND WATER, VOL 27, NO. 3, MAY-JUNE 1989.

RADIUS OF CASING USED IN CALCULATIONS HAS BEEN
CORRECTED FOR THE THICKNESS OF GRAVEL OR SAND
PACK DUE TO WATER LEVEL CHANGES IN THE SCREEN OR
OPEN INTERVAL OF WELL.

Rc (ft) Rw (ft) Le (ft) Lw (ft) H (ft)
----------------------------------------------°--

.2297 .3333 14.3000 14.3000 50.0000
,^,^x^r**x^*****a^*******^**,^,rx^**x^*^x***^x^*

Le/Rw = 42.9000000
A. 2.9202500
B- 4.656601E-001
C= 2.5309510
SANDPACK POROSITY= 3.000000E-001
t (min)= 2.500000E-002
1/t= 40.0000000
Yo= (ft) 9.600000E-001
Yt- (ft) 2.100000E-001
1/t ln(Yo/Yt)- 60.7930300
ln[(H-Lw)/RwJ= 4.6737630

s-^ ln(Re/Rw)- 2.4304660
^-^

K (ft/day) = 392.6369000
cX'z

T OF THE SATURATED SCREEN INTERVAL
(ft2/day)- 5614.7080000

0 G.17



WHC-SD-EN-TI-147, Rev. 0

i•

APPENDIX H

f
00
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^

^

rl

TEST DATA AND ANALYSIS FOR WELL 299-E33-33

H.i



0 WHC-SD-EN-TI-147, Rev. 0

;.: APPENDIX H

TEST DATA AND ANALYSTS FOR WELL 299-E33-33

U.
R̂^-6

^

C. R
c, 5

This appendix contains the as-built diagram for the well construction,

Slug Test Record Form, Aquifer Test Data Sheets, Equipment Record Forms,

Electronic Data Control Forms, and accompanying data logs and plots for

well 299-E33-33.

^ H.•i ^



WHC-SD-EN-TI-147, Rev. 0

^*RFBattetie AS-BUILT DIAGRAM
lufu»arrhxett Laneramrw.

Well Number 2,g - EJ3 -S3 Geologist (Moow.a SENSEfJ Page 1 of
tS LA..O^N'1SE ti(rSM1-

Reviewed by 71LZf )14!J4-- Date jZ -/ 9-5'3q

Construction Data

Description
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^
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WHC-SD-EN-TI-147, Rev. 0

^RSBattelle AS-BUILT DIAGRAM •
Pulk nnrM..an laCUntone,

Well Number Zqg - E33 -33 Geologist (:7000w,rj S'sr4ce.J Page n' of 'I'
isa.wo:+Bea.y^A.

Reviewed by Date 9 -22

Construction Data Geologic/Hydrologic Data

Depth
in Diagram

Description Diagram Feet Utho. L9thologic Description
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Aquifer Test Data

WHC-SD-EN-TI-147, Rev. 0
page / of I

Data for Well -33 -3 3

Pumping Well ^ ^
Loeation 33 " 33 Observation Wells N/A

Type of Aquifer Test Y^ '+ f hw d+w s ^

How Q Measured ^ /^/ dQ{^IayZ^/{,+.sdurt^ ?/^ zst"4d

How W.L.'s Measured Depth of Pump/Airpipe

ad DisrCyD'From Pumpi ng Well 2 " Pump On: date _ time _

Meas. Point for W.L's /Oa wr 6" cus;,ej Pump Off: date time

Elevation of Meas. Point Duration of Aquifer Test --

LO
esc-°vz

i^.

C--3

Time
t= at t' = 0

Water Level Data

Static Water Level 7- 35yS 1c1...To c. Discharge
-
*0

Comments

Day
Clock
Time t t' c/t' Reading

Conversions Water
or Correctwr+s Level s or s'

Read-
mg n

^ co
m
=

/04 I `f r S S" /Gerf/^ 5/4

o I 235 HS a.2fr A: a!'o, etei

1 )0150
i . i xi7

z b. Y I
1 :2 I IG I

I ot
yA

II'.5^ I i

I - '
rzb-7i I rt' rta

I I ' I I i
- Z64

I I

,..

I ^

/ I

(

.15 N -
I • ^ r

:•u. Z ti /S' t
^Y .2 9.3 +L.s ^

_ z 1.a^ bau. -rd ,I .1e a y
I I

I .

PNL-t,AA-5C7, AT-G , Rev 6 H.4



0
WHC-SD-EN-TI-147, Rev. 0

i^

Location 20o East r B Ta.tiA Far Date of Test 7/^/S9
PN i..-Mn-56j

Well Number a9ci - t33-33 Procedure Number AT-6 , Rer 0

Type of Test(s) Sl^a^q;ec^W:..

Personnel Conducting Test Dorrr.1/ B;ll CroA:„ T arr{.i 1 t.,dke (KeN)

WELL CONFIGURATION

Well DepthZ4W•Gr lrlow pzzt Borehole Diameter SIt

Well Casing Well Screen
Inside Diameter 't" Inside Diameter 4 If

Length of Screened Interval 17'^Gd^w wgicr) Depth of Screen 22.7

Comments 5(u.c 4csf co„du,^cof ,+, u.de.ve(.,r,ed wt11

SLUG INFORMATION

Slug Construction Materials Carb,„ s+ee'l

^ Length of Slug S.os ' Diameter of Slug o.a-*'

Comments

C-3 Volume of Attachments ( if applicable)
c°rr

MEASUREMENT EQUIPMENT INFORMATION

Make Model Serial Number

Electric Tape

Steel Tape S,.per Hr-way Nu6;Q„ L 3oo-i,A

Data logger T„ ;;fu SEroov 8 !kB-701

Transducer ^ruolc ^rx- r 6r D z59 i°.S

Other

J^VAY PJ^^ 17 /2- -7 (-?9

.0 H.5



WHC-SD-EN-TI-147, Rev. 0

0

^
^

r^-}
.-.^.

r ^'*

Equipment Record Form for the Installation and Removal of Data Loggers and
Pressure Transducers

Initial Check:

Purpose of Installation:

%0 P-on;40e s IarJ. ^n^tcr,mn^,..,'¢Indrawal j6e5¢ atSpvnSCS

Monitored Hydrologic Unit or Water Body:

C/rr^Errtin7 ^(ncin^i.tG/ /1^ui{^^ ^,^/arr^vre( ^or..naf.^n)

Date/Time of Installation: ^Y^-M -"6
l10o r,.5 Procedure Followed: t,,y-jL

Data Logger Make/Model : z., s;iu / se looo B

Serial No.: S k 8--701 Number of Channels Used: j

Pressure Transducer Full Scale Range: !o ps; Well No.:Z"-g33-33
Make/Model:
Drucr- / P rx -I6/D Serial No.: yg ^q8 Depth: zY^i6 rcvw

Pressure Transducer Full Scale Range: Well No.:
Make/Mod l:e

Serial No.: Depth:

Description of Data Logger Installation and Well Head Configuration:
(" SD ee4"*y /^

Sf .^ k.rp ar ^•, ^3
. 1 es5+^^5p

IF

,JsG511n^
^ / / / ^

Comments:

5(cuJ Was pos:f.+.^cd .hfo p/acc aLove. 7hc ^.afcr before P/au.rJ

j^,e 4rawri9uccr p^owH Th2 trt l l

Equipment Installed By D.R. , g; t/ `+an:.^

Date/Time of Equipment Removal: /3m As.

Decontamination Procedure ( if =equired):

Equipment Removed By p4,,K// R. /(/e^,y,p,-erj /j;l/ Cn.,,n

D

:e..,rnt

f6

. .^

E

H.6
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WHC-SD-EN-TI-147, Rev. 0

(5/18/89, Rev. 0)

ELECTRONIC DATA CONTROL FORM

'U^
,̂..: ^

CD

^

DATE AND START TIME OF DATA ACQUISITION 91zVe ' /1' 3 S

DATE AND END TIME OF DATA ACQUISITION p12 7169' I/; SS

WELL NUMBER /E 3 3 ^ 33

TYPE OF TEST OR DATA S/4 s-

TYPE AND IDENTIFICATION NUMBER OF DATA LOGGER

t^vnr.c,t /.k-i.^ e- 1 k 6- 7a/

TEST NUMBER 0

CHANNEL OR INPUT NUMBER -^-

UNITS OF VALUES RECORDED

NUMBER OF PAGES ATTACHED !2--

COMMENTS:

DATA VALIDATIDN STATEMENT :

The attached data represent the data as originally recorded on the
data logger. Any exceptions and reasons for such are indicated in
the comments section.

1/,,.C^ L
Name, title Date

H.7



WHC-SD-EN-TI-147, Rev. 0

Well: 299-E33-33 0.5833 - 0.01
Test Date: September 27, 1989 0.6667 - 0.01

Start Time: 11:35 0.7500 - 0.01
0.8333 - 0.01

SE1000B 0.9167 - 0.01
Environmental Logger 1.0000 - 0.01

09/28 08:59 1.0833 - 0.01
1.1667 - 0.01

Unit# 00701 Test# 0 1.2500 - 0.01
1.3333 - 0.01

INPUT 1: Level (F) 1.4166 - 0.01
1.5000 - 0.01

Reference 0.00 1.5833 - 0.01
Scale factor 9.98 1.6667 - 0.01
Offset - 0.01 1.7500 - 0.01

1.8333 - 0.01
Elapsed Time, Value, 1.9167 - 0.01

min ft 2.0000 - 0.01
------------- -------- 2.5000 - 0.01

0.0000 - 0.01 3.0000 - 0.01
0.0033 - 0.01 3.5000 - 0.01
0.0066 - 0.01 4.0000 - 0.01
0.0099 - 0.01 4.5000 - 0.01
0.0133 - 0.01 5.0000 - 0.01
0.0166 - 0.01 • 5.5000 - 0.01
0.0200 - 0.00 6.0000 - 0.01

^ 0.0233 `0.97 6.5000 - 0.01
0.0266 0.52 7.0000 - 0.01
0.0300 1.25 7.5000 - 0.01
0.0333 1.19 8.0000 - 0.01

^ 0.0500 0.49 8.5000 - 0.01
Cell 0.0666 - 0.00 9.0000 - 0.01
^ 0.0833 - 0.01 9.5000 - 0.01

0.1000 - 0.00 10.0000 - 0.01
0.1166 - 0.00 12.0000 - 0.01
0.1333 - 0.00 14.0000 - 0.01
0.1500 - 0.00 16.0000 - 0.01
0.1666 - 0.00 18.0000 - 0.01
0.1833 - 0.00 20.0000 - 0.02
0.2000 - 0.00 END
0.2166 - 0.00
0.2333 - 0.00
0.2500 - 0.00
0.2666 - 0.00
0.2833 - 0.00
0.3000 - 0.00
0.3166 - 0.00
0.3333 - 0.00
0.4167 - 0.00
0.5000 - 0.00

^

H.8



^ WHC-SD-EN-TI-147, Rev. 0

(5/18/89, Rev. 0)

ELECTRONIC DATA CONTROL FORM

^

6̂°t'p

..QY

^

0

DATE AND ^TART TIME OF DATA ACQUISITION q/.2 7/87 /1 :/O

DATE AND END TIME OF DATA ACQUISITION In1.27/P^9 /1: .LO

WELL NUMBER F 3 3- 3 3

TYPE OF TEST OR DATA ^S I g

TYPE AND IDENTIFICATION NUMBER OF DATA LOGGER X)f S-i fc.4

Ntrnrir f" d`' /fcG3-7

TEST NUMBER ^

CHANNEL OR INPUT NUMBER -1^

UNITS OF VALUES RECORDED 7-t

NUMBER OF PAGES ATTACHED 2

The attached data represent the data as originally recorded on the
data logger.. Any exceptions and reasons for such are indicated in
the comments section.

^i.^Z^•»L f,
Name, title Date

H.9

DATA VALIDATION STATEMENT :



WHC-SD-EN-TI-147, Rev. 0

Well: 299-E33-33
Test Date: September 27, 1989

Start Time: 12:10

SE1000B
Environmental Logger

09/28 09 :01

Unit# 00701 Test# 1

INPUT 1: Level (F)

Reference 0.00
Scale factor 9.98
Offset - 0.01

Elapsed Time, Value,
min ft

-------------
0.0000

--------
0.08

0.0033 0.05
0.0066 0.03
0.0099 0.01
0.0133 0.39
0.0166 0.28
0.0200 0.18
0.0233 0.39

X-D 0.0266 "0.36
d=°^ 0.0300 0.46

0.0333 0.45
0.0500 0.58

CM 0.0666 0.50
0.0833 0.25

s^a 0.1000 - 1.37
0.1166 - 0.07
0.1333 0.03
0.1500 0.00
0.1666 0.01
0.1833 0.00
0.2000 0.00
0.2166 0.00
0.2333 0.00
0.2500 0.00
0.2666 0.00
0.2833 0.00
0.3000 0.00
0.3166 0:00
0.3333 0.00
0.4167 0.00
0.5000 0.00

H.10

0.5833
0.6667
0.7500
0.8333
0.9167
1.0000
1.0833
1.1667
1.2500
1.3333
1.4166
1.5000
1.5833
1.6667
1.7500
1.8333
1.9167
2.0000
2.5000
3.0000
3.5000
4.0000
4.5000
5.0000
5.5000
6.0000
6.5000
7.0000
7.5000
8.0000
8.5000
9.0000
9.5000
10.0000

END

0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00

- 0.00
0.00
0.00
0.00
0.00

- 0.00
- 0.00
- 0.00
- 0.00
- 0.00
- 0.00
- 0.00
- 0.00
- 0.00
- 0.00
- 0.00
- 0.00
- 0.00
- 0.00

^



(5/18/89, Rev. 0)

ELECTRONIC DATA CONTROL FORM

.r._

, •--.
:.^.^

^

Cr,
C7

WHC-SD-EN-TI-147, Rev. 0

DATE AND START TIME OF DATA ACQUISITION 9/.27/L7 lZ .3 3

DATE AND END TIME OF DATA ACQUISITION q/Z 3

WELL NUMBER If 3 3-33

TYPE OF TEST OR DATA 51ct

TYPE AND IDENTIFICATION NUMBER OF DATA LOGGER C;k Zt.^

7t7 )

TEST NUMBER Z

CHANNEL OR INPUT NUMBER -

UNITS OF VALUES RECORDED 7-'f-

NUMBER OF PAGES ATTACHED Z

COMMENTS:

DATA VALIDATION STATEMENT :

The attached data represent the data as originally recorded on the
data logger. Any exceptions and reasons for such are indicated in
the comments section.

Name, title
q/.z g /

Date

H.11



WHC-SD-EN-TI-147, Rev. 0

Well: 299-E33-33 0.5833 0.03
Test Date: September 27, 1989 0.6667 0.03

Start Time: 12:53 0.7500 0.03
0.8333 0.03

SE1000B 0.9167 0.03
Environmental Logger 1.0000 0.03

09/28 09:04 1.0833 0.03
1.1667 0.03

Unit# 00701 Test# 2 1.2500 0.03
1.3333 0.03

INPUT 1: Level (F) 1.4166 0.03
1.5000 0.03

Reference 0.00 1.5833 0.03
Scale factor 9.98 1.6667 0.03
Offset - 0.01 1.7500 0.02

1.8333 0.02
Elapsed Time, Value, 1.9167 0.02

min ft 2.0000 0.02
------------- -------- 2.5000 0.02

0.0000 - 1.07 3.0000 0.02
0.0033 - 1.07 3.5000 .0.02
0.0066 - 1.10 4.0000 0.02
0.0099 - 1.16 4.5000 0.02
0.0133 - 1.19 5.0000 0.02
0.0166 - 1.00 5.5000 0.01
0.0200 - 0.86 6.0000 0.01

K" 0.0233 - 0.72 6.5000 0.01
0.0266 - 0.60 7.0000 0.01
0.0300 - 0.50 7.5000 0.01

E^R 0.0333 - 0.41 8.0000 0.01

C=:y 0.0500, - 0.14 8.5000 0.01
0.0666 - 0.03 9.0000 0.01
0.0833 0.01 9.5000 0.01
0.1000 0.03 10.0000 0.01
0.1166 0.03 END
0.1333 0.04
0.1500 0.04
0.1666 0.04
0.1833 0.04
0.2000 0.04
0.2166 0.04
0.2333 0.04
0.2500 0.04
0.2666 0.04
0.2833 0.04
0.3000 0.04
0.3166 0.04
0.3333 0.04
0.4167 0.04
0.5000 0.04

H.12
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'^^ ^

2

A

0000o WELL 299-E33-33, SLUG WITHDRAWAL TEST #2

Yo PROJECTED = 1.20 It
Yo OBSERVED = 1.19 ft

r,= 0.2297 fl

Yi= 0.71 tt LINEAR BEST FIT LINE; Iogla(Y)= -22.98x + 0.08

^ K=(r,2 In(R./r„)/2L.1) + In(Y,/Yi)^.
^ K=( (0.2297)2 (2.75) / 2(17.0)(0.01) ) + tn(1.20/0.71)
r.,
w K= 323 ft/day
^

^ 0

U
0.1

W

J

^
W

o

0.01
t= 0.01 min

0.02

TIME (t), (min)

^

^+9

--I

,.
a
V

m
^
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WHC-SD-EN-TI-147, Rev. 0

^ WELL 299-E33-33, SLUG WITHDRAWAL TEST #2

THE BELOW HYDRAULIC CONDUCTIVITY VALUE WAS CALCULATED
USING THE BOUWER AND RICE SLUG TEST METHOD.
SOURCE= "THE BOUWER AND RICE SLUG TEST-AN UPDATE"
GROUND WATER, VOL 27, NO. 3, MAY-JUNE 1989.

RADIUS OF CASING USED IN CALCULATIONS HAS BEEN
CORRECTED FOR THE THICKNESS OF GRAVEL OR SAND
PACK DUE TO WATER LEVEL CHANGES IN THE SCREEN OR
OPEN INTERVAL OF WELL.

Rc (ft) Rw (ft) Le (ft) Lw (ft) H (ft)
--------------------------------------------------

.2297 .3333 17.0000 17.0000 20.0000

Le/Rw = 51.0000000
A. 3.1242380
B= 5.126348E-001
C. 2.7365890
SANDPACK POROSITYs 3.000000E-001
t (min)- 1.000000E-002
1/t- 100.0000000
Yo- (ft) 1.2000000
Yt- (ft) 7.100000E-001
1/t ln(Yo/Yt)- 52.4811900
ln[(H-Lw)/Rw]- 2.1972250
ln(Re/Rw)- 2.7539590

K (ft/day) - 323.0699000

T OF THE SATURATED SCREEN INTERVAL
(ft2/day)- 5492.1880000

I^J
H.15



WHC-SD-EN-TI-147, Rev. 0

^

.

APPENDIX I

TEST DATA AND ANALYSIS FOR WELL 299-W10-15

VJ
^-o

•
CC"ft

C=3
^

0

I.i



WHC-SD-EN-TI-147, Rev. 0

APPENDIX I

TEST DATA AND ANALYSIS FOR WELL 299-W10-15

This appendix contains the as-built diagram for the well construction,

Slug Test Record Form, Aquifer Test Data Sheets, Equipment Record Forms,

Electronic Data Control Forms, and accompanying data logs and plots for

well 299-W10-15.

El
.̂-^

^a

^

^
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WHC-SD-EN-TI-147, Rev. 0

^_.

C^

CY7
CYY

FBatrene
1

AS-BUILT DIAGRAM
heifk rvonl.wau l^EOratorMi

Well Number 1`, 5-u /o- Geologist B7"wYrrn'O Page of ^
Taef,. ,Afa.etnn.r G•„e.,...^ Erc.,,

Reviewed by ^oz-= Date

Construction Data Geologic/Hydrologic Data
Depth

in Diagram
Description Diagram Feet Litho. Lithologic Description
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WHC-SD-EN-TI-147, Rev. 0

^

^J

^B

CM
e°e.
¢'r".t
Cr^d

0

^.;;:Battefle AS-BUILT DIAGRAM
heh<wen^ t,bunwnn

Well Number aS9 W/O -1S Geologist ^974L"Sr46n Page 2 of 12'
T6E, N•lo-t{M-T CT°oO.+..a ET'C ., .

,

Reviewed by _Z)`^ eaa^ Date 1U-7-91

Construction Data Geologic/Hydrologic Data
Depth

in Diagram
Description Diagram Feet Litho. Lithologic Description
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Aquifer Test Data WHC-SD-EN-TI-147, Rev. 0

Loeation Zvo G.i!st , T ToAK For,...

Type of Aquifer Test S/e+ TPs r

page^of

Data for Well 29c'f-/v/O-/S

Pumping Well -

Observation Wells -

How Q Measured -
"
03

How W.L.'s Measured ?Z^sdva^ Stea/ /a^+e!Sao Depth of Pump/Airpipe ^

qla3/Dist00'From Pumping Well Pump On: date - time

Meas. Point for W.L's ?^ "L lo'cosi Pump Off: date - time

Elevation f Meas. Point Duration of Aquifer Test "
bn e('rc.,<.)w !s L'S'ab•VG /a.vj eoilinr[

ee.

w.^
P""6

a"YY

^

^^•^
^

9R Time

t= at t' = 0

Water Level Data

Static Wat:r Level ^ f2•7/ ^t/u ToL Discharge

•o

^
Comments

Dav
Clotlt
Time t t• tit• Reading

Convemions
or Corceeuons

Weter
Lawl s or s

Reed-
mq

I
Q

^ m

°-
C

11/7 //OS 11Z.71

NO 17/ 226.Z 4 ^ .4 222 G7'

l/ D ! 5ets ae o.+d +.-t4.rsdudQ^ .: ..lG7l

^ ( ! • ! ^

. (//35 /5•9W i NY Ticresd..ce. 2od.n t

Sef s/w b .wfe^ d ol/ .c ..o ^e, vel sf-ib:/!ze

1/ I /s.99 .set Ref4 o ert 2 DRrJ

Pul/ s/e /o n/ c%
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WHC-SD-EN-TI-147, Rev. 0

^

Location 20o West 7 Date of Test

Well Number 299-wio-is Procedure Number PnvLMA-567 Ar-G, Ra v^ Qf

Type of Test(s) Sluy Test

Personnel Conducting Test D. a. Ne,wco..«w ^GrYell G.udke //cEy)

WELL CONFIGURATION

Well Depth b.l.s. Borehole Diameter

Well Casing Well Screen
Inside Diameter ^fy Inside Diameter ^-"

Length of Screened Interval --ts.s' Depth of Screen 2ao.8'4o 22-1.8 ' L.I.S.

Comments Wet! is undevalooed

SLUG INFORMATION

^.^

cmr

Slug Construction Materials Corbo^ sfec.f

Length of Slug 6.0' Diameter of Slug z`/^

Comments

Volume of Attachments (if applicable)

MEASUREMENT EQUIPMENT INFORMATION

Make Model Serial Number

0

Electric Tape

Steel Tape / .ldkin $,^pti Hi-wmr A/ub;*A

Data logger In 5%tu k,,,,;f

Transducer
Prx-1biD

Other

L-S+t.6-03

1k13-7 0 0

z59i q8

1.5



WHC-SD-EN-TI-147, Rev. 0

^

cj-)^

.i.
,,4

e^
e"e' z

rf"t
cyll

Equipment Record Form for the Installation and Removal of Data Loggers and
Pressure Transducers

Initial Check: o K

Purpose of Installation:

To .•+.n/for 4"44c. /era/s dur;ny the s/4g ^st

Monitored Hydrologic Unit or Water Body:

SQ'^'urI'f'Gcr SGrt!!,^ iil'fG.rq/ frif^lin f'hG vrpw pqrf o{ the qq4irCr

vDate/Time of Installation: n/3/!9 /13o krs. :PN`MA-sb^Procedure Followed lvL-^f fley PI

Data Logger Make/Model : Sn S;f,. / yern„f 5 EioooB

Serial No.: 1K6-7o¢ Number of Channels Used: 1

Pressure Transducer Full Scale Rar.ge:ropsi Well No.:wo9-
Make/Model: s

Z)ruckl pTx-/61D Serial No.: ^y9i9d Depth:,,,Z2z,
b.Ls.

Pressure Transducer Full Scale Range: Well No.:
Make/Model:

Serial No.: I Depth:

Description of Da a Logger Installation and Well Head Configuration:
Io" is 6' ?" ol.ve 1..dt*"

^
p•s'

04^ 5ur^act$jf S'
^•n^

Comments: lvaN has n.f btem o-pletcd in t*c u,.per -75 ft 7h4

Id' Gos'*nq is not c-o^p/efaly purred out.

Tht sG.y was Plac{d a T6cv{.e6'f qborC s{afiG /6vGl fkG

fvrrNsdu,er wa; lawe.ed to 'A6 Lcfl`."u{ fhe v^G1^. "Tfsts/k' ,,,qf fhen

lowsrtd staft^ and wa^rlevri/ wctS allowtd 16: s{nb: /iLe.

Equipment Installed gy D. ^p• h/e ^^, ^cr

Date/Time of Equipment Removal: 11/3 / 69 13 o0 hrs.

Decontamination Procedure (if required):

Equipment Removed By

1.6

0
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WHC-SD-EN-TI-147, Rev. 0

(5/18/89, Rev. 0)

L]

r..

^
c"ca

0

ELECTRONIC DATA CONTROL FORM

DATE AND START TIME OF DATA ACQUISITION 1113/89 1I4Sh6.

DATE AND END TIME OF DATA ACQUISITION fA89 115 7 ha.

WELL NUMBER zq4- w(o-15

TYPE OF TEST OR DATA ^^esf

TYPE AND IDENTIFICATION NUMBER OF DATA LOGGER Sn 5^tu - 14e,.•-4

56I00d13 5/r4 1kB-700

TEST NUMBER Z

CHANNEL OR INPI,T NUMBER 1

UNITS OF VALUES RECORDED ^t

NUMBER OF PAGES ATTACHED Z

COMMENTS:
TeSf # Z = f

DATA VALIDATION STATEMENT :

The attached data represent the data as originally recorded on the
data logger. Any exceptions and reasons for such are indicated in
the comments section.

04A.1yff )rwtv„^ /13 /8'9
Name, title ' Date '

1.7



WHC-SD-EN-TI-147, Rev. 0

Well: 299-W10-15 0.5833
Test Date: November 3, 1989 0.6667

Start Time: 11:45 0.7500
0.8333

SE1000B 0.9167
Environmental Logger 1.0000

11/03 12:01 1.0833
1.1667

Unit# 00700 Test# 2 1.2500
1.3333

INPUT 1: Level (F) 1.4166
1.5000

Reference 0.00 1.5833
Scale factor 9.99 1.6667
Offset 0.01 1.7500

1.8333
Elapsed Time, Value, 1.9167

min ft 2.0000
------------ -------- 2.5000

0.0000 0.00 3.0000
0.0033 0.00 3.5000
0.0066 - 7.52 4.0000
0.0099 0.15 4.5000
0.0133 - 2.34 5.0000
0.0166 - 0.89 5.5000
0.0200 - 0.82 6.0000
0.0233 - fl.83 6.5000
0.0266 _ - 2.28 7.0000
0.0300 - 1.97 7.5000
0.0333 - 1.86 8.0000
0.0500 - 1.68 8.5000

M 0.0666 - 1.55 9.0000
0.0833 - 1.43 9.5000
0.1000 - 1.30 10.0000
0.1166 - 1.19 12.0000
0.1333 - 1.08 END
0.1500 - 0.99
0.1666 - 0.90
0.1833 - 0.82
0.2000 - 0.75
0.2166 - 0.69
0.2333 - 0.63
0.2500 - 0.57
0.2666 - 0.52
0.2833 - 0.48
0.3000 - 0.44
0.3166 - 0.41
0.3333 - 0.37
0.4167 - 0.24
0.5000 - 0.16

1.8

0.11
0.07
0.04
0.02
0.01
0.00
0.00
0.00
0.01
0.01
0.01
0.02
0.03
0.03
0.03
0.03
0.04
0.04
0.05
0.05
0.05
0.05
0.05
0.05
0.05
0.05
0.05
0.05
0.05
0.05
0.05
0.05
0.05
0.05
0.05

0

^



WHC-SD-EN-TI-147, Rev. 0

(5/18/89, Rev. 0)

'0 ELECTRONIC DATA CONTROL FORM

DATE AND START TIME OF DATA ACQUISITION 11U99 123-7 Hn.

DATE AND END TIME OF DATA ACQUISITION Vf3/81 ^2-4-7 h.s.
r

WELL NUMBER 299-w1o-/S

TYPE OF TEST OR DATA S/ao Test

TYPE AND IDENTIFICATION NUMBER OF DATA LOGGER 7^ 5%fu
He....:f SEI0rara 8 s/e+ sks--7m0

TEST NUMBER 3

CHANNEL OR INPUT NUMBER 1

f{•UNITS OF VALUES RECORDED

NUMBER OF PAGES ATTACHED Z

COMMENTS:
?eSf -4^3 = (yif'hdiawa/ 7e5f

CM

re,a DATA VALIDATIDN STATEMENT:
^^

The attached data represent the data as originally recorded on the
data logger. Any exceptions and reasons for such are indicated in
the comments section.

044^ 2'lP.^c......N
f^/v%

Name, title Date

0
I9



WHC-SD-EN-TI-147, Rev. 0

Well: 299-W10-15 0.5833 - 0.08
Test Date: November 3, 1989 0.6b67 - 0.05

Start Time: 12:37 0.7500 - 0.02
0.8333 - 0.01

SE1000B 0.9167 0.00
Environmental Logger 1.0000 0.00

11/03 12 :52 1.0833 0.01
1.1667 0.02

Unit# 00700 Test# 3 1.2500 0.02
1.3333 0.03

INPUT 1: Level (F) 1.4166 0.03
1.5000 0.03

Reference 0.00 1.5833 0.04
Scale factor 9.99 1.6667 0.04
Offset 0.01 1.7500 0.04

1.8333 0.04
Elapsed Time, Value, 1.9167 0.05

min ft 2.0000 0.05
------------- -------- 2.5000 0.05

0.0000 0.00 3.0000 0.05
0.0033 0.00 3.5000 0.05
0.0066 0.00 4.0000 0.05
0.0099 - 15.19 4.5000 0.05
0.0133 - 0.43 5.0000 0.05
0.0166 - 1.64 5.5000 0.05
0.0200 - 1.51 6.0000 0.05

;CV7 0.0233 - 0.32 6.5000 0.05
•^^ 0.0266 - 0.76 7.0000 0.05

0.0300 1.87 7.5000 0.05
= 0.0333 - 1.93 8.0000 0.05

cm 0.0500 - 1.67 8.5000 0.05
0.0666 - 1.51 9.0000 0.05

^ 0.0833 - 1.37 9.5000 0.05
0.1000 - 1.24 10.0000 0.05
0.1166 - 1.14 END
0.1333 - 1.04
0.1500 - 0.93
0.1666 - 0.85
0.1833 - 0.77
0.2000 - 0.70
0.2166 - 0.64
0.2333 - 0.58
0.2500 - 0.52
0.2666 - 0.47
0.2833 - 0.43
0.3000 - 0.39
0.3166 - 0.35
0.3333 - 0.32
0.4167 - 0.20
0.5000 - 0.13

1.10
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^_o WELL 299-W10-15, SLUG WITHDRAWAL TEST #2

Yo PROJECTED = 2.15 It
Yo OBSERVED = 1.97 ft

r,= 0.2297 It
LINEAR BEST FIT LINE; Ioglo(Y)= -2.33x + 0.33

H

N

^ Yi= 0.73 fl
+jv-̂

W
0
z
Q
Z

0

0.1

W `

^

X

Ld

K=(r.2 In(R./r,)/2L.t) + In(YoA)

K=( (0.2297)' (2.43) / 2(15.8)(0.20) ) + In(2.15/0.73)

I
K= 32 ft/day

O

O

O

0

0.01
t= 0.20 min

).q0 0.1

TIME (t), (min)

E
x^

rn

.̂.

.P
V

^

O
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WHC-SD-EN-TI-147, Rev. 0

^ WELL 299-W10-15, SLUG WITHDRAWAL TEST n2

THE BELOW HYDRAULIC CONDUCTIVITY VALUE WAS CALCULATED
USING THE BOUWER AND RICE SLUG TEST METHOD.
SOURCE- "THE BOUWER AND RICE SLUG TEST-AN UPDATE"
GROUND WATER, VOL 27, NO. 3, MAY-JUNE 1989.

^

RADIUS OF CASING USED IN CALCULATIONS HAS BEEN
CORRECTED FOR THE THICKNESS OF GRAVEL OR SAND
PACK DUE TO WATER LEVEL CHANGES IN THE SCREEN OR
OPEN INTERVAL OF WELL.

Rc (ft) Rw (ft) Le (ft) Lw (ft) H(ft)
--------------------------------------------------

.2297 . 3333 15.8000 15.8000 275.0000
*,^ ^^**** ^*,^,^** ^****^***,^x,^:^*****^^,^r*
Le/Rw - 47.4000000
A= 3.0284980
Bs 4.921462E-001
C. 2.6137240
SANDPACK POROSITY= 3.000000E-001
t (min)= 2.000000E-001
1/t- =5.0000000
Yo= (ft) 2.1500000
Yt= (ft) 7.300000E-001
1/t ln(Yo/Yt)s 5.4008930

`°K. 1n[(H-Lw)/Rw]= 6.0000000

:^
ln Re/Rw -( ) 2.431521 0

e-f !rlnkiticf*i****^ic*,tirirYetf-t^YeYrt aF

K (ft/day) - 31.5842200
cm
cle^ T OF THE SATURATED SCREEN INTERVAL

(ft2/day)- 499.0307000

0

1.13
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931301^^'^629

ooo oo WELL 299-W10-15, SLUG WITHDRAWAL TEST #3

Yo PROJECTED = 2.13 ft
Yo OBSERVED = 1.93 ft

t r,= 0.2297 ft

LINEAR BEST FIT LINE; Iogia(Y)= -2.53x + 0.33

^

^ Yj= 0.66 ft K=(r.' In(R./r„)/2L.1) + In(Y0/Yt)

K=( (0.2297)' (2.43) / 2(15.8)(0.20) ) + In(2.13/0.66).-:
>:,

W I I I K= 34 ft/day

Z

0.1

w 0

0

W

0

0.01
t= 0.20 min

TIME (t), (min)

x
c')
N
v

z
-^

.^+
V

N
<
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WHC-SD-EN-TI-147, Rev. 0

WELL 299-W10-15, SLUG WITHDRAWAL TEST =3
,^,^*,^-^*,^,^**t^*^*********^**^**x^,^x^* ^**^**

THE BELOW HYDRAULIC CONDUCTIVITY VALUE WAS CALCULATED
USING THE BOUWER AND RICE SLUG TEST METHOD.
SOURCE- "THE BOUWER AND RICE SLUG TEST-AN UPDATE"
GROUND WATER, VOL 27, NO. 3, MAY-JUNE 1989.

RADIUS OF CASING USED IN CALCULATIONS HAS BEEN
CORRECTED FOR THE THICKNESS OF GRAVEL OR SAND
PACK DUE TO WATER LEVEL CHANGES IN THE SCREEN OR
OPEN INTERVAL OF WELL.
^+^*****^****^^

Rc (ft) Rw (ft) Le (ft) Lw (ft) H (ft)
--------------------------------------------------

.2297 .3333 15.8000 15.8000 275.0000

Le/Rw - 47.4000000
A. 3.0284980
B- 4.921462E-001
C. 2.6137240
SANDPACK POROSITY= 3.000000E-001
t (min)- 2.000000E-001
1/t- 5.0000000
Yo- (ft) 2.1300000
Yt- (ft) 6.600000E-001
1/t ln(Yo/Yt)= 5.8581870
ln[(H-Lw)/Rw]- 6.0000000
ln(Re/Rw)- 2.4315210

K (ft/day) 34.2584600
^*,fi^**,r**^**^:r^^**^***^**^irr,t,t^^***

T OF THE SATURATED SCREEN INTERVAL
(ft2/day)- 541.2836000

1.17
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APPENDIX J

^
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^

^

0

TEST DATA AND ANALYSIS FOR WELL 299-W10-16
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WHC-SD-EN-TI-147, Rev. 0

*
APPENDIX J

11

TEST DATA AND ANALYSIS FOR WELL 299-W10-16

^10
c'M^--^̂

^
^

i

This appendix contains the as-built diagram for the well construction,

Slug Test Record Form, Aquifer Test Data Sheets, Equipment Record Forms,

Electronic Data Control Forms, and accompanying data logs and plots for

well 299-W10-16.

i

J.I



WHC-SD-EN-TI-147, Rev. 0

^;,^Batteue
.

AS-BUILT DIAGRAM

Well Number Z99 - W 1 9 - I V Geologist B '- -̀ &g •S 7-t t4 T eE L, Page ^ of

Gr^M•.nd• Geuow..^

Reviewed by _24A-111f' '^ •^' Date

Construction Data

Description I Diagram

t14 2'ir-a" 10 ' eaRi,aa ^^
'" •

ST'rsc_ C ASwCT .'•,^ L,

'

y:
IY' f tY.. •..

\ \ ` ^I
\ \ ^
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\'
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\,+ \\•

I`. • ^

Depth
in Diagram

Feet Litho.

Geologic/Hydrologic Data

Lithologic Description
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WHC-SD-EN-TI-147, Rev. 0

^;RFBatrelle AS-BUILT DIAGRAM
^MIK NCIIh.'lM1[ LJbUf.^>M^

Well Number /L9 g"° l l^- 1 to Geologist a 1-`61-^' B I ¢c µ T E E I- Page 2 of ^
G^..w. t370"5-rr+a ,

'- D '^ ' 'r/^ ateReviewed by "

Construction Data Geologic/Hydrologic Data

Depth
in Diagram

Description Diagram Feet t.itho. Uthologic Description
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Aquifer Test Data WHC-SD-EN-TI-147, Rev. 0 page / of

Data for Well 29y'Wlo-16

Zoo ^esT % TGn K trorm
Pumping Well

Location

Type of Aquifer Test 5/.4 %esf
Observation Wells

How 0 Measured -

How W.L's Measured ,Sfeei fa,.eteLSoow3 Depth of Pump/Airpipe -

Rad. Disgg^From Pumping Well Pump On: date - time

Meas. Point for W.L's ?.D ^{ en caS;Nq. Pump Off: date - time

Elevation of Meas. Point Duration of Aquifer Test. -

!.X)^
R-V^
+.as."tr=-=.

^-^
cm
C"
4'.'r^,
On

Time

t at t' = 0

Water Level Data

Static Water Level 2-o&4•3Tt bel... ^to C Discharge
a

Comments

DayDav GTime t t Vt' RecWmg
Comrersions

or Caraeuons
Weter
Level S or i

Read-
ing Q

0

C

J 1300 is l.c^[^ cn swiA ed of For... GtKS rwrd PA N .Se-l'u riq

, J3/¢ 2oy f 0.38 M.3d" .51Te./'/r:

1315 P/8 c 2tS.z2. r+ .47'- 224 G4' !

1310 t Sef S/ in /ote olrs.e.!ra% rlafaloa er 1K6-7 ?

4 1325 Sot ,t doti/o er ^ -l:raasduc / d'/mrsduce.- 2s9i 98

1 3'f O'

33 ! lS.SZ' Se ^ ^

n.z :14d.. I
^

/. j c a
! !

13^ O. 0 6

/JSS Sf dof./1 . ! du., data d+ d:sk
jr'l ^ TFq N-2.SL6

l^fa3 tS.S9 Ke^Fao T^ sr DeA,
/ a^ A. u s/w, ;J:t eFhl- 1^ k,le) i 1 I

1418 t Sd'o dafelo w! uw d atm f o d:sk

142o ....Re.a.l a }.w d^^r :le t^ A -3 SLri

! I
1 31 /?c,,...ed ene MCl wa ^b.t s 7^,. sul.!..e.siL^ ti ._
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E WHC-SD-EN-TI-147, Rev. 0

Location i 9'c+.+e For.- Date of Test ^0/30/89
PNL- MA- 56 -7

Well Number 29 9- wio-I6 Procedure Number AT- G, Rev 0

Type of Test(s) SINQ
--^ •

Personnel Conducting Test p, R. NeWco... or,^ Do^w^fi LNa/ke ( kfH l ^erf

WELL CONFIGURATION

Well Depth Z1c1.4, bls. Borehole Diameter 81/

Well Casing Well Screen
Inside Diameter Inside Diameter q-

, l^1oa(oul i
Length of Screened Interval ^_T^5 IG.N &f epth of Screen ws - bls

Comments Well ;s u„clevr,lopef

SLUG INFORMATION

g^
^̂F-^

C=3
Cw:!
^
r^°r

Slug Construction Materials Carb„M SfeP0

Length of Slug 6•0' Diameter of Slug 21'4,"

Comments

Volume of Attachments (if applicable)

MEASUREMENT EQUIPMENT INFORMATION

Make Model Serial Number

Electric Tape

Steel Tape Lv^krn S'pe.- Nr-^4r N.iroti 1.56"3

Data logger In 51++ Na.-..^t SE ioooB t K e-740Qs

Transducer DrH^ic PTx-i61 D 2. 5r9148

Other
0,,,Jj / 0

/
30/98

^
J.5



, WHC-SD-EN-TI-147, Rev. 0

0

Equipment Record Form for the Installation and Removal of Data Loggers and
Pressure Transducers

Co
:
.^

^
z^

C°Y°Y

Initiai Check: oK

Purpose of Installation:

'ro ^oniT'av u/a^YM lGvCls Iduriq

J

p S/LUI -}GSfi
3

Monitored Hydrologic Unit or Water Body:

$Q."4ra'(Yd SGI^66h i»{'GrvG^ :.^ithM N/^^'^' P4rf s{ :.rPCr•+•.Sf- RgNi^Er

Date/Time of Installation: to/3o/g9 132st.rs, Procedure Followed: w,^5tR^

Data Logger Make/Model: =n St+w / ye.„,,;+ sE10COB

Serial No.: t k Q_ 7cy0 Number of Channels Used: 1

Pressure Transducer
/M lM k d

Full Scale Range:to Ps; Well No.:Zqcr wjo-'b
e :a o e

Dru^K P7X-tbtD Serial No.: 259)qg Depth: yty,q^^,^sa

Pressure Transducer
M k /M d l

Full Scale Range: Well No.:
a e o e :

I Serial
No.: Depth:

Description of Data Logger Installation and Well Head Configuration:

44617w ^ c^^y^

9

stickk^p •; +" casin
^

is
t

o.j a6ovC. (aur SuvlncC
! -^

Comments: s(•,t) was plaar^( ^ iq^ fr6..., +,p .{ u, cast^ t+e,Fo+e

j`'°PPiw.j S(v,.

Equipment Installed By D.R.

Date/Time of Equipment Removal: 10 (go1g1 14zo a.s.

Decontamination Procedure (if required):

Equipment Removed By D,2. wtwc„„,<<,r

J.6

P

^ Ctf "casiNJr^

.

q



^ WHC-SD-EN-TI-147, Rev. 0

(5/18/89, Rev. 0)

.
ELECTRONIC DATA CONTROL FORM

DATE AND START TIME OF DATA ACQUISITION 1o/3^49 1340 1+6.

DATE AND END TIME OF DATA ACQUISITION tofso/89 1357 l+es.

WELL NUMBER ZRg - LV 10 -I 6

TYPE OF TEST OR DATA Siuo ?est

TYPE AND IDENTIFICATION NUMBER OF DATA LOGGER rM >%'^

Fleww ;+ St-1,6,7e5 f3 t S/N iK 9--700

TEST NUMBER 2-

CHANNEL OR INPUT NUMBER I

UNITS OF VALUES RECORDED

NUMBER OF PAGES ATTACHED 2

COMMENTS:

F__ J

4..^
.

CL'V

^

DATA VALIDATION STATEMENT :

The attached data represent the data as originally recorded on the
data logger. Any exceptions and reasons for such are indicated in
the comments section.

.J^fhPp^ nP... 1 L^ 11
Name, title Date

J.7



WHC-SD-EN-TI-147, Rev. 0

Well: 2994110-16 0.5833 0.10 •
Test Date: October 30, 1989 0.6667 0.09

Start Time: 13:40 0.7500 0.08
0.8333 0.08

SE1000B 0.9167 0.08
Environmental Logger 1.0000 0.07

10/30 14:00' 1.0833 0.07
1.1667 0.07

Unit# 00700 Test# 2 1.2500 0.07
1.3333 0.06.

INPUT 1: Level (F) 1.4166 0.06
1.5000 0.06

Reference 0.00 1.5833 0.06
Scale factor 9.99 1.6667 0.06
Offset 0.01 1.7500 0.06

1.8333 0.06
Elapsed Time, Value, 1.9167 0.06

min ft 2.0000 0.06
------------- -------- 2.5000 0.06

0.0000 2.89 3.0000 0.05
0.0033 1.28 3.5000 0.05
0.0066 2.62 4.0000 0.05
0.0099 3.50 4.5000 0.05
0.0133 3.07 5.0000 0.05
0.0166 2.00 5.5000 0.05
0.0200 2.63 6.0000 0.05
0.0233 2.73 6.5000 0.05

,;X3 0.0266 2.96 7.0000 0.05
0.0300 2.94 7.5000 0.05
0.0333 2.48 8.0000 0.05
0.0500 0.85 8.5000 0.06
0.0666 0.82 9.0000 0.06
0.0833 0.71 9.5000 0.06
0.1000 0.63 10.0000 0.06
0.1166 0.57 12.0000 0.06
0.1333 0.50 14.0000 0.06
0.1500 0.47 16.0000 0.06
0.1666 0.38 18.0000 0.06
0.1833 0.35 END
0.2000 0.31
0.2166 0.29
0.2333 0.26
0.2500 0.24,
0.2666 0.23
0.2833 0.21
0.3000 0.20
0.3166 0.18
0.3333 0.17
0.4167 0.13
0.5000 0.11

J.8



0 WHC-SD-EN-TI-147, Rev. 0

(5/18/89, Rev. 0)

ELECTRONIC DATA CONTROL FORM

DATE AND START TIME OF DATA ACQUISITION 10

'

ho

'

489 14-07 hrs.

DATE AND END TIME OF DATA ACQUISITION ^cLo1R9 1'LI7 inrs.

WELL NUMBER 10 - 16

TYPE OF TEST OR DATA Siuy Tes1'

TYPE AND IDENTIFICATION NUMBER OF DATA LOGGER in Si4.4

W{r,,,.^;+ SEI^D^B ^ 5/N 1K6-"7(Xs6
9RM

TEST NUMBER

CHANNEL OR INPUT NUMBER 1

UNITS OF VALUES RECORDED

NUMBER OF PAGES ATTACHED

COMMENTS:

A
Tesi 3 = sl%Ag w;+HdrraV,p

LZY„.:,
^-:

C3
m_

DATA VALIDATION STATEMENT :e.z-±

The attached data represent the data as originally recorded on the
data logger. Any exceptions and reasons for such are indicated in
the comments section.

Dawo 1<W79
Name, title Da^T-

^
J.9



WHC-SD-EN-TI-147, Rev. 0

Well": 299-W10-16 0.5833 - 0.11
Test Date: October 30, 1989 0.6667 - 0.07

Start Time: 14:07 0.7500 - 0.05
0.8333 - 0.04

SE1000B 0.9167 - 0.03
Environmental Logger 1.0000 - 0.02

10/30 14:21 1.0833 - 0.02
1.1667 - 0.01

Unit# 00700 Test# 3 1.2500 - 0.01
1.3333 - 0.01

INPUT 1: Level (F) 1.4166 - 0.00
1.5000 - 0.00

Reference 0.00 1.5833 - 0.00
Scale factor 9.99 1.6667 - 0.00
Offset 0.01 1.7500 - 0.00

1.8333 0.00
Elapsed Time, Value, 1.9167 0.00

min ft 2.0000 0.00
------------- -------- 2.5000 0.00

0.0000 0.00 3.0000 0.00
0.0033 - 0.00 3.5000 0.00
0.0066 - 0.00 4.0000 0.01
0.0099 0.00 4.5000 0.00
0.0133 - 8.46 5.0000 •0.01
0.0166 0.71 5.5000 0.01
0.0200 0.41 6.0000 0.01
0.0233 - 3.93 6.5000 0.01
0.0266 - 0.11 7.0000 0.00
0.0300 - 2.19 7.5000 0.00
0.0333 - 0.55 8.0000 0.01
0.0500 - 1.65 8.5000 0.01

C-3
vez 0.0666 - 1.61 9.0000 0.01

0.0833 - 1.41 9.5000 0.01
0.1000 - 1.27 10.0000 0.01
0.1166 - 1.13 END
0.1333 - 1.02
0.1500 - 0.92
0.1666 - 0.83
0.1833 - 0.76
0.2000 - 0.69
0.2166 - 0.62
0.2333 - 0.57
0.2500 - 0.52
0.2666 - 0.47
0.2833 - 0.43
0.3000 - 0.39
0.3166 - 0.36
0.3333 - 0.33
0.4167 - 0.22
0.5000 - 0.15

^
J.10
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WELL 299-W10-16, SLUG INJECTION TEST #2
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^

N

0.40 0.1

TIME (t), (min)

1 2¢o°s WELL 299-W10-16, SLUG INJECTION TEST #2

Yo PROJECTED = 0.91 It
Yo OBSERVED = 0.85 It

ra 0.2297 ft
LINEAR BEST FIT LINE; Iogia(Y)= -3.15x + -0.04

K=(roZ In(R./r.,)/2L.t) * In(Y0/Yt)
Yt= 0.44 It

K=( (0.2297)2 (2.46) / 2(16.4)(0.1) ) • In(0.91/0.44)

W K= 41 ft/day
^

°z

Q oS
U 0

0

_J O
°

O

J °

^
I1.1

0

0

0.1 0

'o

0 0 0
l= 0.10 min

H

m

.^

?
V

N
<
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0
WHC-SD-EN-TI-147, Rev. 0

WELL 299-W10-16, SLUG INJECTION TEST #2

THE BELOW HYDRAULIC CONDUCTIVITY VALUE WAS CALCULATED
USING THE BOUWER AND RICE SLUG TEST METHOD.
SOURCE- "THE BOUWER AND RICE SLUG TEST-AN UPDATE"
GROUND WATER, VOL 27, NO. 3, MAY-JUNE 1989.

RADIUS OF CASING USED IN CALCULATIONS HAS BEEN
CORRECTED FOR THE THICKNESS OF GRAVEL OR SAND
PACK DUE TO WATER LEVEL CHANGES IN THE SCREEN OR
OPEN INTERVAL OF WELL.

** ^+^
Rc (ft) Rw (ft) Le (ft) Lw (ft) H(ft)
--------------------------------------------------

.2297 .3333 16.4000 16.4000 275.0000

Le/Rw = 49.2000000
A- 3.0792260
8s 5.055397E-001
C. 2.6715220
SANDPACK POROSITY= 3.000000E-001
t (min)= 1.000000E-001
1/t- 10.0000000
Yo- (ft) 9.100000E-001
Yt- (ft) 4.400000E-001
1/t ln(Yo/Yt)- 7.2667000
ln[(H-Lw)/Rw]= 6.0000000
ln(Re/Rw)- 2.4595060

K (ft/day) - 41.4118800

T OF THE SATURATED SCREEN INTERVAL
(ft2/day)- 679 .1549000

^
J.13
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WELL 299-W10-16, SLUG WITHDRAWAL TEST #3
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931301 2

000o WELL 299-W10-16, SLUG WITHDRAWAL TEST #3

Yo PROJECTED = 2.05 ft
Yo OBSERVED = 1.65 ft

1 r,= 0.2297 It

LINEAR BEST FIT LINE; loglo(Y)= -2.51x + 0.31

41 Yt= 0.85 fl
K=(r,2 4n(R./r„)/2L.t) • In(Y0/Yi)

K=( (0.2297)2 (2.46) / 2(16.4)(0.20) ) + In(2.05/0.65)
.-:

W K= 33 fl/day

0

z
O

Q

U 0
0.1

J
lil

o

J
0

^ o
W

0

0 0

0.01
t= 0.2 min

0.60 0.80 1.00

TIME (t), (min)

^
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WHC-SD-EN-TI-147, Rev. 0

WELL 299-W10-16, SLUG WITHDRAWAL TEST #3

THE BELOW HYDRAULIC CONDUCTIVITY VALUE WAS CALCULATED
USING THE BOUWER AND RICE SLUG TEST METHOD.
SOURCE- "THE BOUWER AND RICE SLUG TEST-AN UPDATE"
GROUND WATER, VOL 27, NO. 3, MAY-JUNE 1989.
^^,^^*^****^x^x^******^^*

RADIUS OF CASING USED IN CALCULATIONS HAS BEEN
CORRECTED FOR THE THICKNESS OF GRAVEL OR SAND
PACK DUE TO WATER LEVEL CHANGES IN THE SCREEN OR
OPEN INTERVAL OF WELL.

Rc (ft) Rw (ft) Le (ft) Lw (ft) H (ft)
--------------------------------------------------

.2297 . 3333 16.4000 16.4000 275.0000
,^*,^:*****^* ^ ^**********^,^**^^,^^* ^**
Le/Rw = 49.2000000
As 3.0792260
8= 5.055397E-001
C. 2.6715220
SANDPACK POROSITY= 3.000000E-001
t (min)= 2.000000E-001
1/t= 5.0000000
Yo= (ft) 2.0500000
Yt= (ft) 6.500000E-001
1/t ln(Yo/Yt)- 5.7431140
ln[(H-Lw)/Rw]- 6.0000000
ln(Re/Rw)- 2.4595060

xa
^_^ ,k##,t**^ir*,k^k**,k^*****,hE*,FtYt****^ef,kt,t^He,k***,k,k,k^,t _

K (ft/day) = 32.7291800 .
--

.
,^r*mir,k*,k,e*,r*********,r,^-^+^***ir^nr,^-r,k-^,^rx^^

Cm
m`

T OF THE SATURATED SCREEN INTERVAL
ft2 da =( / y) 536.7585000

eM^

J.16 ^ ^
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